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PURSUANT TO 37 CFR 1.322 



Attention: Certificate of Correction Branch 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Upon reviewing the above-identified patent. Patentee noted typographical errors 
which should be corrected. 



In the Specification: 

On page 3, column 1, line 35, "R J" should be - RJ -. 

On page 5 column 5, line 41, "-(0)2N(R'^)2" should be - -S(0)2N(R'^)2 --. 

On page 9, colum 14, line 11, "C3-C19" should be ~ C13-C19 ~. 

On page 9, colum 14, line 26, "where Rj an" should be - where R* is an-. 
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On page 9, column 14, line 48, "-R'^-N(R"*)(S(0),R'^)" should be -- -R'^ 
N(R'^)(S(0),R^) --. 

On page 10, column 16, line 16, "5 to ISmembered" should be 
—5- to 18- membered — . 



On page 11, column 17, line 26-27, "-Ri-OH" should be - -Ra-OH --. 

On page 13, column 21, line 17, "Cambridge, Mass." should be 



On page 16, column 28, line 21, "Re" should be - R- -. 

On page 18, column 31, line 6, "Astro vimus" should be ~ Astrovirus ~. 

On page 18, column 31, line 20-21, "tick-bome" (twice) should be ~ tick- borne ~. 

On page 18, column 31, line 41, "C9-C10" should be - C9-C10 ~. 

On page 18, column 32, line 38, "(TG)" should be ~ (TG); ~. 

On page 19, column 33, line 1 1-12, "18:ln-9/l 8:0" should be ~ 18:ln-9/18:0 ~. 

On page 22, at the top of column 39, 



~ Cambridge, MA ~. 
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(106) 

On page 28, column 5 1 , line 24, "(0.432 9, 37%)" should be (0.432 g, 37%) 
One page 28, column 51, line 29, "(0.432 9,1.272" should be - (0.432 g, 1.272 

One page 28, column 51, line 63, "(0.020 9, 24%)" should be (0.020 g, 24%) --. 

The error on page 22 (compound 106) was found in the application as filed by the 
Applicant. However, the rest of the errors indicated above were not in the application as filed by 
the Applicant. 

Transmitted herewith is a proposed Certificate of Correction effecting such 
amendment. Patentee respectfully solicits the granting of the requested Certificate of Correction. 
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Fees required under 37 C.F.R. § 1.20(a) are filed herewith. If additional fee is due, 
please charge our Deposit Account No. 50-0591, under Order No. 17243/003001 . 



Dated: January 8, 2010 Respectfully submitted, 

T. Chyau Liang, Ph.D. 
Registration No.: 48,885 
OSHA • LIANG LLP 
Two Houston Center 
909 Fannin Street, Suite 3500 
Houston, Texas 77010 
(713) 228-8600 
(713) 228-8778 (Fax) 
Attorney for Applicants 



6<B100 



4 



PTO/SB/44 (09-07) 
Approved for use through 08/31/2010. 0MB 0651-0033 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coilection of information unless it displays a valid 0MB control number. 
(Also Form PTO-105Q) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



Page 1 of 4 



PATENT NO. 
APPLICATION NO. 
ISSUE DATE 
INVENTOR(S) 



7.605.161 
10/566,193 
October 20, 2009 
Melwyn Abreo et al. 



MAILING ADDRESS OF SENDER (Please 6o not use customer number below): 
T. Chyau Liang, Ph.D. 

OSHA • LIANG LLP 1 
909 Fannin Street. Suite 3500 
Houston, Texas 77010 

648097 



PTO/SB/44 (09-07) 
Approved for use through 08/31/2010. 0MB 0651-0033 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
(Also Form PTO-1050) 



It is certified that an error appears or errors appear in the above-identified patent 
and that said Letters Patent is hereby corrected as shown below: 

In the Specification: 

On page 3, column 1, line 35, "R J" should be - RJ 



On page 5 column 5, line 41, "-(0)2N(R' V should be 
-S(0)2N(R'')2 --. 



On page 9, colum 14, line 1 1, "C3-C19" should be - C13-C19 



On page 9, colum 14, line 26, "where an" should be 
where is an--. 



On page 9, column 14, line 48, "-R*^-N(R'^)(S(0)tR'^r should be 
-R^^'-N(R*^)(S(0),R^) 
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On page 10, column 16, line 16, "5 to ISmembered" should be 
—5- to 18- membered — . 



On page 1 1, column 17, line 26-27, "-R]-OH" should be - -Ra-OH ~ 



On page 13, column 21, line 17, "Cambridge, Mass." should be 
Cambridge, MA ~. 



On page 16, column 28, line 21, "Re" should be - R- 



On page 18, column 31, line 6, "Astrovimus" should be 
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On page 18, column 31, line 20-21, "tick-bome" (twice) should be 
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On page 18, column 31, line 41, "C9-C10" should be - C9-C10 
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On page 22, at the top of column 39, 
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- (0.432 g, 37%) 
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(57) Abstract: Methods of treating an SCD-mediaied disease or condition in a mammal, preferably a human, are disclosed, wherein 
^ the methods comprise administering to a mammal in need thereof a compound of formula (1): wherein: W is -0-, -N(Rl)-, C(0) , 
Q S(0)t : (where i is 0, 1 or 2), N(R1)S(0)2 , S(0)2N(R1) , C(0)N(R1) or N(R1)C(0)N(R1) ; and V is C(0) . C(S) , C(0)N(R1)-, 
^ C(0)0-, S(0)2-, S(0)2N(R1)- or C(R1 1)H; and x, y, Rl . R2, R3, R4, R5, R6, R7, R7a, R8, R8a, R9, R9a, RIO and RlOa are defined 

herein. Pharmaceutical compositions comprising the compounds of formula (I) are also disclosed. 
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PYRIDYL DERIVATIVES AND THEIR USE AS THERAPEUTIC AGENTS 

FIELD OF THE INVENTION 

The present invention relates generally to the field of inhibitors of stearoyl-CoA 
desaturase, such as pyridine derivatives, and uses for such compounds in treating 
5 and/or preventing various human diseases, including those mediated by stearoyl-CoA 
desaturase (SCD) enzymes, preferably SCD1 , especially diseases related to elevated 
lipid levels, cardiovascular disease, diabetes, obesity, metabolic syndrome and the 
like. 

BACKGROUND OF THE INVENTION 

10 Acyl desaturase enzymes catalyze the formation of double bonds in fatty acids 

derived from either dietary sources or de novo synthesis in the liver. Mammals 
synthesize at least three fatty acid desaturases of differing chain length specificity that 
catalyze the addition of double bonds at the delta-9, delta-6, and delta-5 positions. 
Stearoyl-CoA desaturases (SCDs) introduce a double bond in the C9-C10 position of 

15 saturated fatly acids. The preferred substrates are palmitoyl-CoA (16:0) and stearoyi- 
CoA (18:0). which are converted to palmitoleoyl-CoA (16:1) and oleoyl-CoA (18:1), 
respectively. The resulting mono-unsaturated fatty acids are substrates for 
incorporation into phospholipids, triglycerides, and cholesteryl esters. 

A number of mammalian SCD genes have been cloned. For example, two 

20 gen'es have been cloned from rat (SCD1 , SCD2) and four SCD genes have been 

isolated from mouse (SCD1, 2, 3, and 4). While the basic biochemical role of SCD has 
been known in rats and mice since the 1970's (Jeffcoat, R. ef a/., Elsevier Science 
(1984), Vol. 4. pp. 85-112; de Antueno, rA/p/c/s(1993), Vol. 28, No. 4, pp. 285-290), 
it has only recently been directly implicated in human disease processes. 

25 A single SCD gene, SCD1, has been characterized in humans. SCD1 is 

described in Brownlie ef a/, PCT published patent application, WO 01/62954, the 
disclosure of which Is hereby incorporated by reference in its entirety. A second 
human SCD isoform has recently been identified, and because it bears little sequence 
homology to alternate mouse or rat isoforms it has been named human SCD5 or 

30 hSCD5 (PCT published patent application, WO 02/26944, incorporated herein by 
reference in its entirety). 

To date, no small-molecule, drug-like compounds are known that specifically 
inhibit or modulate SCD activity. Certain long-chain hydrocarbons have been used 
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historically to study SCD activity. Known examples include thia-fatty acids, 
cyclopropenoid fatty acids, and certain conjugated linoleic acid isomers. Specifically, 
c/s-12, trans-^0 conjugated linoleic acid is believed to inhibit SCD enzyme activity and 
reduce the abundance of SCD1 mRNA while c/s-9, trans-^ 1 conjugated linoleic acid 
5 does not. Cyclopropenoid fatty acids, such as those found in stercula and cotton 
seeds, are also known to inhibit SCD activity. For example, sterculic acid (8-(2- 
octylcyclopropenyl)octanoic acid) and malvalic acid (7-(2-octylcyclopropenyl)heptanoic 
acid) are CI 8 and C16 derivatives of sterculoyl and malvaloyi fatty acids, respectively, 
having cyclopropene rings at their C9-C10 position. These agents are believed to 

1 0 inhibit SCD enzymatic activity by direct interaction with the enzyme, thus inhibiting 
delta-9 desaturation. Other agents that may inhibit SCD activity include thia-fatty 
acids, such as 9-thiastearic acid (also called 8-nonylthiooctanoic acid) and other fatty 
acids with a sulfoxy moiety. 

These known modulators of delta-9 desaturase activity are not useful for 

1 5 treating the diseases and disorders linked to SCD1 biological activity. None of the 

known SCD inhibitor compounds are selective for SCD or delta-9 desaturases, as they 
also inhibit other desaturases and enzymes. The thia-fatty acids, conjugated linoleic 
acids and cyclopropene fatty acids (malvalic acid and sterculic acid) are neither useful 
at reasonable physiological doses, nor are they specific inhibitors of SCD1 biological 

20 activity, rather they demonstrate cross inhibition of other desaturases, in particular the 
delta-5 and delta-6 desaturases by the cyclopropene fatty acids. 

The absence of small molecule inhibitors of SCD enzyme activity is a major 
scientific and medical disappointment because evidence is now compelling that SCD 
activity Is directly implicated in common human disease processes: See e.g., Attie, 

25 A.D. et ai, "Relationship between stearoyl-CoA desaturase activity and plasma 

triglycerides in human and mouse hypertriglyceridemia", J, Lipid Res. (2002), Vol. 43, 
No. 11, pp. 1899-907; Cohen, P. ef a/., "Role for stearoyl-CoA desaturase- 1 in leptin- 
mediated weight loss", Science (2002), Vol. 297, No. 5579, pp. 240-3, Ntambi, J. M. et 
a!., "Loss of stearoyl-CoA desaturase-1 function protects mice against adiposity", Proc. 

30 NatL Acad. ScL USA, (2002), Vol. 99, No. 7, pp. 11 482-6. 

The present invention solves this problem by presenting new classes of 
compounds that are useful in modulating SCD activity and regulating lipid levels, 
especially plasma lipid levels, and which are useful in the treatment of SCD-medlated 
diseases such as diseases related to dyslipidemia and disorders of lipid metabolism, 

35 especially diseases related to elevated lipid levels, cardiovascular disease, diabetes, 
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obesity, metabolic syndrome and the like. 
Related Literature 

PCT published patent application WO 01/96327 discloses novel benzamide 
derivative compounds. PCT Published Patent Applications, WO 03/075929, WO 
5 03/076400 and WO 03/076401 , disclose compounds having histone deacetylase 
inhibiting enzymatic activity. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides pyridine derivatives that modulate the activity of 
stearoyl-CoA desaturase. Methods of using such derivatives to modulate the activity of 
10 stearoyl-CoA desaturase and pharmaceutical compositions comprising such 
derivatives are also encompassed. 

Accordingly, in one aspect, the invention provides methods of inhibiting human 
stearoyl-CoA desaturase (hSCD) activity comprising contacting a source of hSCD with 
a compound of formula (I): 



15 




wherein: 

X and y are each independently 1 , 2 or 3; 

W is -0-. -N(R^)-, -C(R')2-. -C(0)-, .OC(OK -S(0)r; (where t is 0, 1 or 2), 
-N(R')S(0)r (where t is 1 or 2), -S(0)2N(R^)-, -C(0)N(R^)-, -C(S)N(RV, -0S(0)2N(RV, 
20 -OC(0)N(R^)-, -0C(S)N(R'K -N(R^)C(0)N(R> or -N(R^)C(S)N(R')-; 

V is -C(0)-, -C(S)-, -C(0)N(R^)-, -C(0)0-, -C(S)0-, -S(0)r(where t is 1 or 2). 
-S(0)tN(R^)- (where t is 1 or 2) or -C(R^^)H; 

each R^ is independently selected from the group consisting of hydrogen, 
CrCiaalkyI, Ca-CishydroxyalkyI, C4-Ci2cycloalkylalkyl and Cz-Cigaralkyl; 
25 R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 

C2-Ci2hydroxyalkyI, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl. C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, Cg-Cigheterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl, and Ca-CijheteroarylalkyI; 
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or is a multi-ring structure liaving 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

is selected from the group consisting of CrCi2aikyl, C2-Ci2alkenyl, 
5 C2-Ci2hydroxyalkyl, Ca-Cizhydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cyc(oalkyl, 

C4-Ci2cycloalkylalkyl, aryl, Cz-CigaralkyI, Ca-Ciaheterocyclyl, C3-Ci2heterocyclylalkyl. 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
1 0 heteroaryl and where some or all of the rings may be fused to each other; 

R^, R^ and R® are each independently selected from hydrogen, bromo, fiuoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or-N(R^^)2; 

R^ R^^ R^ R^, R®, R^^ R^^ and R^^^ are each independently selected from 
hydrogen or Ci-CsalkyI; 

15 or R^ and R^^ together, or R^and R^^ together, or R^and R^' together, or R^° and 

R^^^ together are an oxo group, provided that when V is -C(0)-, R^and R^^ together or 
R^and R^^ together do not form an oxo group, while the remaining R^ R^^ R®. R®^ R^ 
R^^ R^°. and R^°^ are each independently selected from hydrogen or Ci-CsalkyI; 

or one of R^°. R^°^ R^ and R^' together with one of R^ R^^ R^ and R®^ form an 
20 alkylene bridge, while the remaining R^°, R^^^ R^ R^^ R^ R^^ R^, and R^^ are each 
independently selected from hydrogen or CrCaalkyI; 
R^^ Is hydrogen or d-Caalkyl; and 

each R""^ is independently selected from hydrogen or Ci-CealkyI; 
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
25 salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides methods of treating a disease or 
condition mediated by stearoyl-CoA desaturase (SCD) in a mammal, wherein the 
method comprises administering to the mammal in need thereof a therapeutically 
effective amount of a compound of fonnula (I) as set forth above. 
30 In another aspect, the invention provides compounds of formula (I) having the 

following fomnula (lla): 
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wherein: 

X and y are each independently 1, 2 or 3; 

is selected from the group consisting of hydrogen, Ci-Ci2all<yl, 
5 C2-Ci2hydroxyalkyl. C4-Ci2cycloalkylalkyl and Cy-CigaralkyI; 

is selected from the group consisting of Cy-CiaalkyI, Ca-Ciealkenyl, 
C7-Ci2hydroxyalkyl, CrCi2alkoxyalkyl. C3-Ci2hydroxyalkenyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, Cia-Cigaralkyl, Ci-Cisheteroaryl, C3-Ci2heterocyclylalkyl, 
C3-Ci2heterocyclyl. and Cs-CiaheteroarylalkyI, provided that R^ is not pyrazinyl. 
10 pyridinonyl, pyrrolidinonyl or imidazolyl; 

or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

R^is selected from the group consisting of C3-Ci2alkyl, C3-Ci2alkenyl, 
15 C3-Ci2hydroxyalkyi, C3-Ci2hydroxyalkenyl, C3-Ci2alkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycIoalkylaIkyl, aryl, C7-Ci9aralkyi, C3-Ci2heterocyclyl, 
C3-Ci2heterocyclylalkyl, CrCi2 heteroaryl and C3-Ci2heteroaryiaIkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
20 heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R® and R® are each independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R^ R«^ R^ R^^ R^° and R^^" are each independently selected from 
hydrogen or Ci-CsalkyI; 
25 or R^and R®^ together, or R^° and R^°^ together fonm an oxo group, while the 

remaining R^ R^^ R®, R®^ R^ R®^ R^^, and R^°^ are each independently selected from 
hydrogen or Ci-C3alkyl; 

or one of R^ R^^ R^° and R^°^ together with one of R^ R^^ R^ and R^^ fonm an 
alkylene bridge, while the remaining R^°, R'°^ R^ R^^ R®. R^^ R^ and R^' are each 
30 independently selected from hydrogen or Ci-CsalkyI; and 
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each R is independently selected from hydrogen or Ci-CealkyI; 
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides compounds of formula (1) having the 
5 following formula (lib): 




wherein: 

X and y are each independently 1, 2 or 3; 

is selected from the group consisting of hydrogen, Ci-Ci2alkyl, 
10 C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and CT-CigaralkyI; 

R^ is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyi, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, Ci-Cealkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl. Cy-Cigaralkyl, C3-C12 heterocyclyl. 
C3-Ci2heterocyclylalkyl, CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 
15 or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 

independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

R^ is phenyl optionally substituted by one or more substituents selected from 
the group consisting of halo, cyano, nitro, hydroxy, CrCealkyl, CrCetrihaloalkyI, 
20 CrCetrihaloalkoxy. Ci-Cealkylsulfonyl, -N(R^^)2, ~OC(0)R^^ -C(0)OR^^ ^S(0)^^}%^ 
cycloalkyi, heterocyclyl, heteroaryl and heteroarylcycloalkyi, provided that R^ is not 
phenyl substituted with optionally substituted thienyl; 

R"*, R^ and R® are each independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy. trifluoromethyl, cyano, nitro or -N(R^^)2; 
25 R^ R^^ R^ R^^ R^ R^^ R^°, and R^°^ are each independently selected from 

hydrogen or Ci-CsalkyI; 

or R®and R®^ together, or R^° and R^^® together fonm an 0x0 group, while the 
remaining R^, R^^. R®, R®^ R^ R®^, R^^. and R^^ are each independently selected from 
hydrogen or Ci-CsalkyI; 
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or one of R^, and R'^', together with one of R^ R^', R^ and R^^ form an 

alkylene bridge, while the remaining R^°, R^^^ R^'. R^ R^^ R^ and R®^ are each 
independently selected from hydrogen or Ci-CsalkyI; and 

each R^^ is independently selected from hydrogen, Ci-CealkyI, Ca-CecycloalkyI, 
5 aryl or aralkyi; and 

each R^^ is independently selected from hydrogen or Ci-CealkyI; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides compounds of formula (I) having the 
10 following formula (III): 



15 t is 1 or 2) or -S(0)tN(R> (where t is 1 or 2); 

each R^ is Independently selected from the group consisting of hydrogen, 
Ci-Ci2alkyl, Ca-CiahydroxyalkyI, C4-Ci2cycloalkylalkyl and Cr-CigaralkyI: 

R^is selected from the group consisting of Ci-Ci2alkyl, CrCi2alkenyl, 
C2-Ci2hydroxyaIkyl, C2-Ci2hydroxyalkenyl, CrCsalkoxy, C3-Ci2alkoxyalkyl, 
20 C3-Ci2cycloalkyl, C4-Ci2cycIoalkylalkyl, aryl, Cy-Cigaralkyl, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl, Ci"Ci2heteroaryl and C3-Ci2heteroaryialkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 
25 R^ is selected from the group consisting of Ci-C-i2alkyl, C2-Ci2alkenyl, 

C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyI, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroai7l and Ca-CiaheteroarylalkyI; 




(III) 



wherein: 



X and y are each independently 1, 2 or 3; 

Va is -C(OK -C(S)-, -C(0)N{R^K -C(S)N(R')-, -C(0)0-, -C(S)0-. -S(0)r(where 



or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
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independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"^, and R^ are each independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy. trifluoromethyl, cyano, nitro or -N(R^^)2; 
5 R^ R^^ R^ R®^ R^^ R^°, and R^°' are each independently selected from 

hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R^^ together, or R^and R^^ together, or R^^ and 
R^°^ together are an oxo group, provided that when Vg is -C(0)-, R^and R^^ together or 
R^and R®^ together do not form an oxo group, while the remaining R^, R^^ R®, R®^ R^, 
10 R®^ R^° and R^°^ are each independently selected from hydrogen or Ci-CaalkyI; 

or one of R^°, R^°^ R^ and R^^ together with one of R^ R^^ R^ and R^^ form an 
alkylene bridge, while the remaining R^^ R^^^ R^, R^^ R®, R®^, R^ and R®^ are each 
independently selected from hydrogen or Ci-CaalkyI; and 

each R^^ is independently selected from hydrogen or CrCealkyI; 
15 a stereoisomer, enantiomer or tautomer thereof, a pharmaceutlcally acceptable 

salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides compounds of formula (I) having the 
following formula (IV): 




20 wherein: 

X and y are each independently 1 , 2 or 3; 

Va is -C(0)-, -C(S)-, -C(0)N(R')-, -C(S)N(R')-, -C(0)0-, -C(S)0-, -S(OHwhere 
t is 1 or 2) or -S(0)tN(R> (where t is 1 or 2); 

each R^ is independently selected from the group consisting of hydrogen, 
25 CrCi2alkyl, Ca-CizhydroxyalkyI, C4-Ci2cycloalkylalkyl and CT-CigaralkyI; 

R^is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, Ca-Cizalkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 
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or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryi and 
heteroaryl, where some or all of the rings may be fused to each other; 

is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl. 
5 C2"Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyi, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 

C4-Ci2cycloalkyla!kyl, aryl, Cy-CigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and Ca-CiaheteroarylalkyI; 

or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
1 0 heteroaryl and where some or all of the rings may be fused to each other 

R"*, R^ and R® are each independently selected from hydrogen, bromo, fiuoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N{R^^)2; 

R^ R^^ R^ R^^ R^, R®^ R^°, and R^^^ are each independently selected from 
hydrogen or Ci-CaalkyI; 

15 or R^ and R^^ together, or R®and R^^ together, or R^and R®^ together, or R^° and 

R^°^ together are an oxo group, provided that when Va is -C(0)-, R^and R^^ together or 
R^and R®^ together do not fomn an oxo group, while the remaining R^ R^^. R®, R®^, R^ 
R^^. R^°, and R^°^ are each independently selected from hydrogen or CrCaalkyI; 



20 alkyiene bridge, while the remaining R^^, R^°^, R^ R^^ R^ R®^ R^ and R^"* are each 
independently selected from hydrogen or Ci-CaalkyI; and 

each R^^ is independently selected from hydrogen or CrCeaikyl; 
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 
25 In another aspect, the invention provides compounds of formula (I) having the 

following formula (V): 



or one of R^^ R^°^ R^ and R^^ together with one of R®, R^^ R^ and R^^ form an 




10a 



»9a 



•N 



N— V,-R^ (V) 



,7a 



»8a 



wherein: 



X and y are each independently 1, 2 or 3; 
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Wa is -0-, -N(R^)- or -S(0)r (where t is 0, 1 or 2); 

Va is -C(0)-, -C(S)-, -C(0)N(R>. -C(S)N(R^)-. -C(0)0-. -C{S)0-. -S(0)r(where 
t is 1 or 2) or -S(0)tN(R^)- (where t is 1 or 2); 

each R^ is independently selected from the group consisting of hydrogen, 
5 Ci-Ci2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cy-CigaralkyI; 

R^is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyi, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 
10 or R^ Is a multi-ring structure having 2 to 4 rings wherein the rings are 

independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
1 5 C4-Ci2cycloalkylalkyl, aryl, Cz-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyl. heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 
20 R"*, R^ and R^ are each independently selected from hydrogen, bromo, fluoro, 

chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R®, R^', R^ R^^ R^°, and R^°^ are each independently selected from 
hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R®^ together, or R^and R^^ together, or R^^ and 
25 R^°^ together are an 0x0 group, provided that when Va is -C(0)-, R^and R^^ together or 
R^and R^^ together do not form an 0x0 group, while the remaining R^, R^^, R^, R^^ R®, 
R®®, R^°, and R^°® are each independently selected from hydrogen or Ci-C3alkyl; 

or one of R^°, R'°^ R^ and R^" together with one of R®, R®", R^ and R^^ form an 
alkylene bridge, while the remaining R^°, R^^^ R^, R^^ R^ R®^ R^ and R®^ are each 
30 independently selected from hydrogen or Ci-CsalkyI; and 

each R^^ is independently selected from hydrogen or Ci-CealkyI; 
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides compounds of formula (I) having the 
35 following formula (la): 
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wherein: 

X and y are each independently 1 , 2 or 3; 
W is -N(R^)S(0)r (where t is 1 or 2); 
5 V is -C{0)-, -C(S)-, -C(0)N(R')-. -C(S)N(R')-, -C(0)0-. -C(S)0-, -S(0)r(where t 

is 1 or 2), -S(0)tN(R^)- (where t is 1 or 2) or -C(R^^)H; 

each R^ is independently selected from the group consisting of hydrogen, 
CrCi2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkyialkyl and Cy-CigaraikyI; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl. 
10 C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 

C4-Ci2cycloalkylalkyl, aryl, Cz-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryI, and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
1 5 heteroaryl and where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycIoalkyl, 
C4-Ci2cyc)oalkylalkyl, aryl, Cr-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 
20 or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 

independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R® and R® are each independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 
25 R^ R^^ R®, R^, R^ R^°, and R^°^ are each independently selected from 

hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R®^ together, or R^and R^^ together, or R^° and 
R^°^ together are an oxo group, provided that when V is -C(0)-, R^and R^^ together or 
R^and R^^ together do not form an oxo group, while the remaining R^ R^^, R®, R®^, R®, 
30 R^^, R^°. and R^°^ are each independently selected from hydrogen or Ci-CaalkyI; 
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or one of R^^ R^°^ and R^' together with one of R^ R®', R^ and R^" font) an 
alkylene bridge, while the remaining R^°, R^°^ R^ R^ R®^ R^ and R^' are each 
independently selected from hydrogen or Ci-CaalkyI; 

R^^ is hydrogen or CrCaalkyI; and 
5 each R^^ is independently selected from hydrogen or Ci-CealkyI; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable 
salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

In another aspect, the invention provides methods of treating an SCD-mediated 
disease or condition in a mammal, preferably a human, wherein the methods comprise 
1 0 administering to the mammal in need thereof a therapeutically effective amount of a 
compound of the invention as set forth above 

In another aspect, the invention provides compounds or pharmaceutical 
compositions useful in treating, preventing and/or diagnosing a disease or condition 
relating to SCD biological activity such as the diseases encompassed by 
1 5 cardiovascular disorders and/or metabolic syndrome (including dyslipidemia, insulin 
resistance and obesity). 

In another aspect, the invention provides methods of preventing or treating a 
disease or condition related to elevated lipid levels, such as plasma lipid levels, 
especially elevated triglyceride or cholesterol levels, in a patient afflicted with such 
20 elevated levels, comprising administering to said patient a therapeutically or 

prophylactically effective amount of a composition as disclosed herein. The present 
invention also relates to novel compounds having therapeutic ability to reduce lipid 
levels in an animal, especially triglyceride and cholesterol levels. 

In another aspect, the invention provides pharmaceutical compositions 
25 comprising the compounds of the invention as set forth above, and pharmaceutically 
acceptable excipients. In one embodiment, the present invention relates to a 
pharmaceutical composition comprising a compound of the invention in a 
pharmaceutically acceptable canrier and in an amount effective to modulate triglyceride 
level, or to treat diseases related to dyslipidemia and disorders of lipid metabolism, 
30 when administered to an animal, preferably a mammal, most preferably a human 

patient. In an embodiment of such composition, the patient has an elevated lipid level, 
such as elevated plasma triglycerides or cholesterol, before administration of said 
compound and said compound is present in an amount effective to reduce said lipid 
level, in another aspect, the invention provides methods for treating a patient for, or 
35 protecting a patient from developing, a disease or condition mediated by stearoyl-CoA 
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desaturase (SCD). which methods comprise administering to a patient afflicted with 
such disease or condition, or at risk of developing such disease or condition, a 
therapeutically effective amount of a compound that inhibits activity of SCD in a patient 
when administered thereto. 
5 In another aspect, the invention provides methods for treating a range of 

diseases involving lipid metabolism utilizing compounds identified by the methods 
disclosed herein. In accordance therewith, there is disclosed herein a range of 
compounds having said activity, based on a screening assay for identifying, from a 
library of test compounds, a therapeutic agent which modulates the biological activity 
10 of said SCD and is useful in treating a human disorder or condition relating to serum 
levels of lipids, such as triglycerides, VLDL, HDL, LDL, and/or total cholesterol. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used in the specification and appended claims, unless specified to the 
1 5 contrary, the following terms have the meaning indicated: 

Certain chemical groups named herein are preceded by a shorthand notation 
indicating the total number of carbon atoms that are to be found in the indicated 
chemical group. For example; C7-Ci2alkyl describes an alkyi group, as defined below, 
having a total of 7 to 12 carbon atoms, and C4-Ci2cycloalkylalkyl describes a 
20 cycloalkylalkyi group, as defined below, having a total of 4 to 12 carbon atoms. The 
total number of carbons in the shorthand notation does not include carbons that may 
exist in substituents of the group described. 

Accordingly, as used in the specification and appended claims, unless specified 
to the contrary, the following terms have the meaning indicated: 
25 "Methoxy" refers to the -OCH3 radical. 

"Cyano" refers to the -CN radical. 

"Nitro" refers to the -NO2 radical. 

"Trifluoromethyl" refers to the -CF3 radical. 

"Oxo" refers to the =0 substituent. 
30 "Thioxo" refers to the =S substituent. 

"AlkyI" refers to a straight or branched hydrocarbon chain radical consisting 
solely of carbon and hydrogen atoms, containing no unsaturation, having from one to 
twelve carbon atoms, preferably one to eight cariDon atoms or one to six carbon atoms, 
and which is attached to the rest of the molecule by a single bond. e.g.. methyl, ethyl, 
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A7-propyl, 1-methylethyl (/so-propyl), n-butyl, /?-pentyl, 1,1-dimethylethyl (f-butyl), and 
the like. Unless stated otherwise specifically in the specification, an all<yl group may 
be optionally substituted by one of the following groups: alkyi, alkenyl, halo, 
haloalkenyl, cyano, nitro, aryl, cycloalkyi, heterocyciyi, heteroaryl, -OR^"*, -OC(0)-R^'*, 
5 -N(R'')2, -C(0)R^^ -C(0)OR^^ -C(0)N{R^')2, -N(R^^)C(0)OR^^ -N(R'^)C(0)R'^ 

-N(R''){S(0)tR^^) (where t is 1 to 2), -S(0)tOR'^ (where t is 1 to 2), -S(0)tR'' (where t is 
0 to 2), and -S(0)tN(R^'*)2 (where t is 1 to 2) where each R^"^ is independently hydrogen, 
alkyi, haloalkyi, cycloalkyi, cycloalkylalkyi, aryl (optionally substituted with one or more 
halo groups), aralkyi, heterocyciyi, heterocylylalkyi, heteroaryl or heteroarylalkyi; and 

10 each R^® is alkyI, haloalkyi, cycloalkyi, cycloalkylalkyi, aryl, aralkyi, heterocyciyi, 
heterocylylalkyi, heteroaryl or heteroarylalkyi, and where each of the above 
substituents is unsubstituted unless othenA/ise indicated. 

XrCaalkyI" refers to an alkyl radical as defined above containing one to three 
carbon atoms. The d-Caalkyl radical may be optionally substituted as defined for an 

15 alkyl group. 

"CrCealkyl" refers to an alkyl radical as defined above containing one to six 
carbon atoms. The Ci-CealkyI radical may be optionally substituted as defined for an 
alkyl group. 

"Ci-Ci2alkyl" refers to an alkyl radical as defined above containing one to 
20 twelve carbon atoms. The CrCi2alkyl radical may be optionally substituted as defined 
for an alkyl group. 

"C2-C6alkyr' refers to an alkyl radical as defined above containing two to six 
carbon atoms. The Ca-CealkyI radical may be optionally substituted as defined for an 
alkyl group. 

25 "Ca-Cealkyl" refers to an alkyl radical as defined above containing three to six 

carbon atoms. The Ca-CealkyI radical may be optionally substituted as defined for an 
alkyl group. 

"Ca-Ciaalkyl" refers to an alkyl radical as defined above containing three to 
twelve carbon atoms. The C3-Ci2alkyl radical may be optionally substituted as defined 
30 for an alkyl group. 

"C6-Ci2alkyr' refers to an alkyl radical as defined above containing six to twelve 
carbon atoms. The C6-Ci2alkyl radical may be optionally substituted as defined for an 
alkyl group. 

"C7-Ci2alkyi" refers to an alkyi radical as defined above containing seven to 
35 twelve carbon atoms. The CrCi2alkyl radical may be optionally substituted as defined 
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for an alkyi group. 

"Alkenyl" refers to a straight or branched hydrocarbon chain radical group 
consisting solely of carbon and hydrogen atoms, containing at least one double bond, 
having from two to twelve carbon atoms, preferably one to eight carbon atoms and 
5 which is attached to the rest of the molecule by a single bond, e.g., ethenyl, prop-1- 
enyl, but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and the like. Unless stated otherwise 
specifically in the specification, an alkenyl group may be optionally substituted by one 
of the following groups: alkyi, alkenyl, halo, haloalkyi, haloalkenyl, cyano, nitro, aryl, 
aralkyi, cycioalkyi, cycloalkylalkyi, heterocyclyl, heterocyclylalkyi, heteroaryl, 

10 heteroarylalkyi, -0R'^ -OC(0)-R^^ -N(R'')2, -C(0)R^^ -C(0)QR^^ -C(0)N(R'')2. 
-N(R^')C(0)OR'^ -N(R^^)C(0)R^®. -N(R'^)(S(0)tR'®) (where t is 1 to 2), -S(0)iOR^' 
(where t is 1 to 2), -S(0)tR^® (where t is 0 to 2). and -S(0)tN(R^^)2 (where t is 1 to 2) 
where each R^^ is independently hydrogen, alkyi, haloalkyi, cycioalkyi, cycloalkylalkyi, 
aryl, aralkyi, heterocyclyl, heterocylylalkyi, heteroaryl or heteroarylalkyi; and each R"*® is 

15 alkyi, haloalkyi, cycioalkyi, cycloalkylalkyi, aryl, aralkyi, heterocyclyl, heterocyclylalkyi, 
heteroaryl or heteroarylalkyi, and where each of the above substituents is 
unsubstituted. 

"Ca-Ciaalkenyl" refers to an alkenyl radical as defined above containing three to 
12 carbon atoms. The C3-Ci2alkenyl radical may be optionally substituted as defined 
20 for an alkenyl group. 

"C2-Ci2alkenyr' refers to an alkenyl radical as defined above containing two to 
12 carbon atoms. The C2-Ci2alkenyl radical may be optionally substituted as defined 
above for an alkenyl group. 

"Alkylene" and "alkylene chain" refer to a straight or branched divalent 
25 hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely 
of carbon and hydrogen, containing no unsaturation and having from one to twelve 
carbon atoms, preferably having from one to eight carbons, e.g., methylene, ethylene, 
propylene, n-butylene, and the like. The alkylene chain may be attached to the rest of 
the molecule and to the radical group through one carbon within the chain or through 
30 any two carbons within the chain. 

"Alkenylene" and "alkenylene chain" refer to a straight or branched divalent 
hydrocarbon chain linking the rest of the molecule to a radical group, consisting solely 
of carbon and hydrogen, containing at least one double bond and having from two to 
twelve carbon atoms, e.g., ethenylene, propenylene, n-butenylene, and the like. The 
35 alkenylene chain is attached to the rest of the molecule through a single bond and to 
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the radical group through a double bond or a single bond. The points of attachment of 
the alkenylene chain to the rest of the molecule and to the radical group can be 
through one carbon or any two carbons within the chain. 

"Alkylene bridge" refers to a straight or branched divalent hydrocarbon bridge, 
5 linking two different carbons of the same ring stmcture, consisting solely of carbon and 
hydrogen, containing no unsaturation and having from one to twelve carbon atoms, 
preferably having from one to eight carbons, e.g., methylene, ethylene, propylene, 
n-butylene, and the like. The alkylene bridge may link any two carbons within the ring 
structure. 

10 "Alkoxy" refers to a radical of the formula -ORa where Rg is an alkyi radical as 

defined above. The alkyl part of the alkoxy radical may be optionally substituted as 
defined above for an alkyl radical. 

"Ci-Cealkoxy" refers to an alkoxy radical as defined above containing one to six 
carbon atoms. The alkyl part of the Ci-Cealkoxy radical may be optionally substituted 
15 as defined above for an alkyl group. 

"Ci-Ci2alkoxy" refers to an alkoxy radical as defined above containing one to 
twelve carbon atoms. The alkyl part of the CrCi2alkoxy radical may be optionally 
substituted as defined above for an alkyl group. 

"C3-Ci2alkoxy" refers to an alkoxy radical as defined above containing three to 
20 twelve carbon atoms. The alkyl part of the C3-Ci2alkoxy radical may be optionally 
substituted as defined above for an alkyl group. 

"Alkoxyalkyl" refers to a radical of the formula -Ra-O-Ra where each Ra is 
independently an alkyl radical as defined above. The oxygen atom may be bonded to 
any carbon in either alkyl radical. Each alkyl part of the alkoxyalkyl radical may be 
25 optionally substituted as defined above for an alkyl group. 

"C2-Ci2alkoxyalkyr' refers to an alkoxyalkyl radical as defined above containing 
two to twelve carbon atoms. Each alkyl part of the C2-Ci2alkoxyatkyl radical may be 
optionally substituted as defined above for an alkyl group. 

"Caalkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing 
30 three carbon atoms. Each alkyl part of the CaalkoxyalkyI radical may be optionally 
substituted as defined above for an alkyl group. 

"Ca-Ciaalkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing 
three to twelve carbon atoms. Each alkyl part of the C3-Ci2alkoxyalkyl radical may be 
optionally substituted as defined above for an alkyi group. 
35 "Alkylsulfonyl" refers to a radical of the formula -S{0)2Ra where Ra is an alkyl 
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group as defined above. The alkyi part of the alkylsulfonyl radical may be optionally 
substituted as defined above for an alkyI group. 

"Ci-Cealkylsulfonyr refers to an alkylsulfonyl radical as defined above having 
one to six carbon atoms. The CrCealkylsulfonyl group may be optionally substituted 
5 as defined above for an alkylsulfonyl group. 

"Aryl" refers to aromatic monocyclic or multicyclic hydrocarbon ring system 
consisting only of hydrogen and carbon and containing from 6 to 19 carbon atoms, 
preferably 6 to 10 carbon atoms, where the ring system may be partially or fully 
saturated. Aryl groups include, but are not limited to groups such as fluorenyl, phenyl 

10 and naphthyl. Unless stated otherwise specifically in the specification, the term "aryl" 
or the prefix "ar-" (such as in "aralkyl") is meant to include aryl radicals optionally 
substituted by one or more substituents selected from the group consisting of alkyI, 
alkenyl, halo, haloalkyi, haloalkenyl, cyano, nitro, aryl, aralkyi, cycloalkyi, 
cycloalkylalkyi, heterocyclyl. heterocyclylalkyi, heteroaryl, heteroarylalkyi, -R^^-OR^"*, 

1 5 -R^^-OC(0)-R^^ -R^®-N(R^^)2, -R^®-C(0)R^^ -R'^-C(0)OR'^ -R'^-C(0)N(R'')2. 

-R'^-N(R'')C(0)OR^^ -R^^-N(R'^)C(0)R'^ -R^^-N(R'^)(S(0)tR'®) (where t is 1 to 2). 
-R^^-S(0)tOR'^ (where t is 1 to 2), -R'^-S(0)iR'^ (where t is 0 to 2), and 
-R^®-S(0)tN(R^'*)2 (where t is 1 to 2) where each R^^ is independently hydrogen. alkyI, 
. haloalkyi, cycloalkyi, cycloalkylalkyi, aryl, aralkyi, heterocyclyl, heterocyclylalkyi, 

20 heteroaryl or heteroarylalkyi; each R^^ is independently a direct bond or a straight or 
branched alkylene or alkenylene chain; and each R^^ is alkyi, haloalkyi, cycloalkyi, 
cycloalkylalkyi, aryl, aralkyi, heterocyclyl, heterocyclylalkyi, heteroaryl or 
heteroarylalkyi, and where each of the above substituents is unsubstituted. 

"Aralkyi" refers to a radical of the fonnula -RaRb where Ra is an alkyI radical as 

25 defined above and Rb is one or more aryl radicals as defined above, e.g., benzyl, 
diphenylmethyl and the like. The aryl part of the aralkyi radical may be optionally 
substituted as described above for an aryl group. The alkyI part of the aralkyi radical 
may be optionally substituted as defined above for an alkyI group. 

"CrCi2aralkyl" refers to an aralkyi group as defined above containing seven to 

30 twelve carbon atoms. The aryl part of the C7-Ci2aralkyl radical may be optionally 
substituted as described above for an aryl group. The alkyI part of the CT-CiaaralkyI 
radical may be optionally substituted as defined above for an alkyI group. 

"CrCigaralkyI" refers to an aralkyi group as defined above containing seven to 
nineteen carbon atoms. The aryl part of the CT-CigaralkyI radical may be optionally 

35 substituted as described above for an aryl group. The alkyI part of the CT-CigaralkyI 
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radical may be optionally substituted as defined above for an alkyi group. 

"Ci3-Ci9aralkyl" refers to an aralkyi group as defined above containing thirteen 
to nineteen carbon atoms. The aryl part of the Cia-Cigaralkyl radical may be optionally 
substituted as described above for an aryl group. The alkyI part of the Ci3-Ci9aralkyl 
5 radical may be optionally substituted as defined above for an alky! group. 

"Aralkenyl" refers to a radical of the formula -RcRb where Rc is an alkenyl radical 
as defined above and Rb is one or more aryl radicals as defined above, which may be 
optionally substituted as described above. The aryl part of the aralkenyl radical may 
be optionally substituted as described above for an aryl group. The alkenyl part of the 
10 aralkenyl radical may be optionally substituted as defined above for an alkenyl group. 

"Aryloxy" refers to a radical of the formula -ORb where Rbjs an aryl group as 
defined above. The aryl part of the aryloxy radical may be optionally substituted as 
defined above. 

"Aryl-Ci-Cgalkyl" refers to a radical of the formula -Rh-Ri where Rh is an 

15 unbranched alkyI radical having one to six carbons and Ri is an aryl group attached to 
the terminal carbon of the alkyI radical. 

"CycloalkyI" refers to a stable non-aromatic monocyclic or bicyclic hydrocarbon 
radical consisting solely of carbon and hydrogen atoms, having from three to fifteen 
carbon atoms, preferably having from three to twelve carbon atoms, and which is 

20 saturated or unsaturated and attached to the rest of the molecule by a single bond, 
e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decalinyl and the like. Unless 
otherwise stated specifically in the specification, the term "cycloalkyi" is meant to 
include cycloalkyi radicals which are optionally substituted by one or more substituents 
selected from the group consisting of alkyI, alkenyl, halo, haloalkyi, haloalkenyl, cyano, 

25 nitro, aryl, aralkyi, cycloalkyi, cydoalkylalkyt, heterocyclyl, heterocyclylalkyi, heteroaryl, 
heteroarylalkyi, -R^^-OR^^ -R^^-OC(0)-R'^ -R^^-N{R^'^)2, -R^^-C(0)R^^ -R^^-C(0)OR^^ 
-R'^-C(0)N(R'^)2. -R''-N(R'')C{0)OR'^ -R^'-N(R'^)C{0)R'^ ^ R^^>N(R^')(S(0)tR'') ;^ 
(where t is 1 to 2), -R''^-S(0)tOR^^ (where t is 1 to 2), -R^^-S(0)tR^^ (where t is 0 to 2). 
and -R^^-S(0)tN(R^'*)2 (where t is 1 to 2) where each R^"^ is Independently hydrogen, 

30 alkyI, haloalkyi. cycloalkyi, cycloalkylalkyl. aryl, aralkyi, heterocyclyl, heterocyclylalkyi. 
heteroaryl or heteroarylalkyi; each R^^ is independently a direct bond or a straight or 
branched alkylene or alkenylene chain; and each R^® is alkyl. haloalkyi, cycloalkyi. 
cycloalkylalkyl, aryl. aralkyi, heterocyclyl, heterocyclylalkyi, heteroaryl or 
heteroarylalkyi, and where each of the above substituents is unsubstituted. 

35 "Ca-CecycloalkyI" refers to a cycloalkyi radical as defined above having three to 
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six carbon atoms. The Cs-CecycloalkyI radical may be optionally substituted as defined 
above for a cycloalkyi group. 

"C3-Ci2cycloalkyr' refers to a cycloalkyi radical as defined above having three to 
twelve carbon atoms. The C3-Ci2cycloalkyl radical may be optionally substituted as 
5 defined above for a cycloalkyi group. 

"Cycloalkylalkyl" refers to a radical of the formula -RaRd where Rg is an alkyi 
radical as defined above and Rd is a cycloalkyi radical as defined above. The 
cycloalkyi part of the cycloalkyi radical may be optionally substituted as defined above 
for an cycloalkyi radical. The alkyI part of the cycloalkyi radical may be optionally 

10 substituted as defined above for an alkyI radical. 

"C4-Ci2cycloalkylalkyr' refers to a cycloalkylalkyi radical as defined above 
having four to twelve carbon atoms. The C4'Ci2cycloalkyIalkyl radical may be 
optionally substituted as defined above for a cycloalkylalkyi group. 
"Halo" refers to bromo. chloro, fluoro or iodo. 

15 "HaloalkyI" refers to an alkyI radical, as defined above, that is substituted by 

one or more halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, 
trichloromethyl, 2.2,2-trifluoroethyl. 1-fluoromethyl-2-fluoroethyl, 
3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromoethyl, and the like. The alkyI part of 
the haloalkyi radical may be optionally substituted as defined above for an alkyI group. 

20 "Haloalkenyl" refers to an alkeny! radical, as defined above, that is substituted 

by one or more halo radicals, as defined above, e.g., 2-bromoethenyl, 3-bromoprop-1- 
enyl, and the like. The alkenyl part of the haloalkenyl radical may be optionally 
substituted as defined above for an alkyI group. 

"Heterocyclyl" refers to a stable 3- to 18-membered non-aromatic ring radical 

25 which consists of carbon atoms and from one to five heteroatoms selected from the 
group consisting of nitrogen, oxygen and sulfur. For purposes of this invention, the 
heterocyclyl radical may be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, 
which may include fused or bridged ring systems; and the nitrogen, carbon or sulfur 
atoms in the heterocyclyl radical may be optionally oxidized; the nitrogen atom may be 

30 optionally quaternized; and the heterocyclyl radical may be partially or fully saturated. 
Examples of such heterocyclyl radicals include, but are not limited to. dioxolanyl. 
decahydroisoquinolyl, imidazolinyl, imidazolidinyl, Isothiazolidinyl. isoxazolidinyl, 
morpholinyl. octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 
2-oxopynrolidinyl. oxazolidinyl, piperidinyl. piperazinyl, 4-piperidonyl, pynrolidinyl. 

35 pyrazolidinyl. thiazolidinyl, tetrahydrofuryl. trithianyl, tetrahydropyranyl, thiomorpholinyl, 
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thiamorpholinyl, 1-oxo-thiomorpholinyl, and 1,1-dioxo-thionnorpholinyl. Unless stated 
otherwise specifically in the specification, the tenn "heterocyclyl" is meant to include 
heterocyclyl radicals as defined above which are optionally substituted by one or more 
substituents selected from the group consisting of aikyi, alkenyl, halo, haloalkyl, 
5 haloalkenyl, cyano, oxo, thioxo, nitro, aryl, aralkyi, cycloalkyi, cycloalkylalkyi, 

heterocyclyl, heterocyclylalkyi, heteroaryl, heteroarylalkyi, -R^^-OR^^ -R^^-OC{0)-R^^ 
-R^^-N(R'^)2, -R^^-C(0)R^^ -R^^-C(0)OR^^ -R^'-C{0)N(R^')2, -R'^-N(R'')C(0)OR'^ 
-R^^-N(R'^)C(0)R'^ -R^^-N(R'')(S(0)tR'^) (where t is 1 to 2), -R'^-S(0)tOR^^ (where t is 
1 to 2). -R^^-S(0)tR^® (where t is 0 to 2). and -R^^-S(0)tN(R^^)2 (where t is 1 to 2) where 

10 each R^"* is independently hydrogen, alkyi, alkenyl, haloalkyl, cycloalkyi, cycloalkylalkyi, 
aryl, aralkyi, heterocyclyl, heterocyclylalkyi, heteroaryl or heteroarylalkyi; each R^^ is 
independently a direct bond or a straight or branched alkylene or alkenylene chain; and 
each R^^ is alky), alkenyl, haloalkyl, cycloalkyi, cycloalkylalkyi, aryl, aralkyi, 
heterocyclyl, heterocyclylalkyi, heteroaryl or heteroarylalkyi, and where each of the 

1 5 above substituents is unsubstituted. 

"Ca-Ciaheterocyclyl" refers to a heterocyclyl radical as defined above having 
three to twelve carbons. The C3-Ci2heterocyclyl may be optionally substituted as 
defined above for a heterocyclyl group. 

"Heterocyclylalkyi" refers to a radical of the formula -RgRe where Ra is an alkyI 

20 radical as defined above and Re is a heterocyclyl radical as defined above, and if the 
heterocyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl may be attached to 
the alkyl radical at the nitrogen atom. The alkyl part of the heterocyclylalkyi radical 
may be optionally substituted as defined above for an alkyl group. The heterocyclyl 
part of the heterocyclylalkyi radical may be optionally substituted as defined above for 

25 a heterocyclyl group. 

"C3-Ci2heterocyclylalkyr' refers to a heterocyclylalkyi radical as defined above 
having three to twelve carbons. The C3-Ci2heterocyclylaikyl radical may be optionally 
substituted as defined above for a heterocyclylalkyi group. 

"Heteroaryl" refers to a 5- to 18-membere^ romatic ring radical which consists 

30 of carbon atoms and from one to five heteroatoms selected from the group consisting 
of nitrogen, oxygen and sulfur. For purposes of this invention, the heteroaryl radical 
may be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, which may include 
fused or bridged ring systems; and the nitrogen, carbon or sulfur atoms in the 
heteroaryl radical may be optionally oxidized; the nitrogen atom may be optionally 

35 quaternized. Examples include, but are not limited to, azepinyl, acridinyl, 
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benzimidazolyl» benzthiazolyl, benzindolyl, benzothiadiazolyl, benzonaphthofuranyl, 
benzoxazolyl. benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl, 
benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl), benzotriazolyl, 
benzo[4,6]innidazo[1,2-a]pyridinyl, carbazolyl. cinnolinyl, dibenzofuranyl, furanyl, 
5 furanonyl, isothiazolyl, imidazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, 
indolizinyl, isoxazolyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazoiyi, oxiranyl, 
phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, 
pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl, 
quinolinyl, quinuclidinyl, isoquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, 

1 0 triazinyl, and thiophenyl. Unless stated otherwise specifically in the specification, the 
term "heteroaryl" is meant to include heteroaryl radicals as defined above which are 
optionally substituted by one or more substituents selected from the group consisting 
of alkyi, alkenyl, halo, haloalkyl. haloalkenyl, cyano, oxo, thioxo, nitro, aryl, aralkyi, 
cycloalkyi, cycloalkylalkyi, heterocyclyl, heterocyclylalkyi, heteroaryl, heteroarylalkyl. 

1 5 -R^^-OR^^ -R^^-OC(0)-R^^ -R^^-N(R'^)2, -R^^-C{0)R''. -R''-C(0)0R'^ 

-R^^-C(0)N(R'^)2. -R'^-N(R^^)C(0)OR'^ .R^^.N(R^^)C(0)R'^ -R'5-N(R^')(S(0)tR'®) 
(where t is 1 to 2), -R^^-S(0)tOR^® (where t is 1 to 2), -R^^-S(0)tR^® (where t is 0 to 2), 
and -R^^-S(0)iN(R^'*)2 (where t is 1 to 2) where each R^^ is independently hydrogen. 
alkyI, alkenyl, haloalkyl, cycloalkyi, cycloalkylalkyi, aryl, aralkyi. heterocyclyl, 

20 heterocyclylalkyi, heteroaryl or heteroarylalkyl; each R''^ is independently a direct bond 
or a straight or branched alkylene or alkenylene chain; and each R^^ is alkyI, alkenyl, 
haloalkyl, cycloalkyi, cycloalkylalkyi, aryl, aralkyi, heterocyclyl, heterocyclylalkyi. 
heteroaryl or heteroarylalkyl, and where each of the above substituents is 
unsubstituted. 

25 "CrCi2heteroaryr' refers to a heteroaryl radical as defined above having one to 

twelve carbon atoms. The Ci-Ci2heteroaryl group may be optionally substituted as 
defined above for a heteroaryl group. 

"C5-Ci2heteroaryr' refers to a heteroaryl radical as defined above having five to 
twelve carbon atoms. The Cs-Ciaheteroaryl group may be optionally substituted as 

30 defined above for a heteroaryl group. 

"Heteroarylalkyl" refers to a radical of the formula -RgRf where Ra is an alky! 
radical as defined above and Rf is a heteroaryl radical as defined above. The 
heteroaryl part of the heteroarylalkyl radical may be optionally substituted as defined 
above for a heteroaryl group. The aikyi part of the heteroarylalkyl radical may be 

35 optionally substituted as defined above for an alkyI group. 
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"C3-Ci2heteroarylalkyl" refers to a heteroarylalkyi radical as defined above 
having three to twelve carbon atoms. The Ca-Ciaheteroarylalkyl group may be 
optionally substituted as defined above for a heteroarylalkyi group. 

"Heteroarylcycloalkyr refers to a radical of the formula -RdRf where Rd is a 
cycloalkyi radical as defined above and Rf is a heteroaryl radical as defined above. 
The cycloalkyi part of the heteroarylcycloalkyi radical may be optionally substituted as 
defined above for a cycloalkyi group. The heteroaryl part of the heteroarylcycloalkyi 
radical may be optionally substituted as defined above for a heteroaryl group. 

"Heteroarylalkenyl" refers to a radical of the formula -RbRf where Rt is an 
alkenyl radical as defined above and Rf is a heteroaryl radical as defined above. The 
heteroaryl part of the heteroarylalkenyl radical may be optionally substituted as defined 
above for a heteroaryl group. The alkenyl part of the heteroarylalkenyl radical may be 
optionally substituted as defined above for an alkenyl group. 



"HydroxyalkyI" refers to a radical of the fomnula -Ra-OKr where Rg is an alkyi 
radical as defined above. The hydroxy group may be attached to the alkyI radical on 
any carbon within the alkyi radical. The alkyI part of the hydroxyalkyi group may be 
optionally substituted as defined above for an alkyI group. 

"C2-Ci2hydroxyalkyr' refers to a hydroxyalkyi radical as defined above 
containing two to twelve carbon atoms. The alkyI part of the C2-Ci2hydroxyaIkyl radical 
may be optionally substituted as defined above for an alkyl group. 

"C3-Ci2hydroxyalkyr' refers to a hydroxyalkyi radical as defined above 
containing three to twelve carbon atoms. The alkyl part of the C3-Ci2hydroxyalkyl 
radical may be optionally substituted as defined above for an alkyl group. 

"C7-Ci2hydroxyalkyl" refers to a hydroxyalkyi radical as defined above 
containing seven to twelve carbon atoms. The alkyl part of the C7-C-i2hydroxyalkyl 
radical may be optionally substituted as defined above for an alkyl group. 

"Hydroxyalkenyl" refers to a radical of the formula -Rc-OH where Rc is an 
alkenyl radical as defined above. The hydroxy group may be attached to the alkenyl 
radical on any carbon within the alkenyl radical. The alkenyl part of the hydroxyalkenyl 
group may be opfionally substituted as defined above for an alkenyl group. 

"C2-Ci2hydroxyalkenyr' refers to a hydroxyalkenyl radical as defined above 
containing two to twelve carbon atoms. The alkenyl part of the C2-Ci2hydroxyaIkenyl 
radical may be optionally substituted as defined above for an alkenyl group. 

"C3-Ci2hydroxyalkeny!" refers to a hydroxyalkenyl radical as defined above 
containing three to twelve carbon atoms. The alkenyl part of the C3-Ci2hydroxyalkenyl 
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radical may be optionally substituted as defined above for an alkenyl group. 

"Hydroxyl-CrCe-alkyl" refers to a radical of the formula -Rh-OH where Rh is an 
unbranched alkyi radical having one to six carbons and the hydroxy radical is attached 
to the terminal carbon. 

5 "Trihaloalkyl" refers to an alkyI radical, as defined above, that is substituted by 

three halo radicals, as defined above, e.g., trifluoromethyl. The alkyI part of the 
trihaloalkyl radical may be optionally substituted as defined above for an alkyi group. 

"Ci-Cetrihaloalkyl" refers to a trihaloalkyl radical as defined above having one to 
six carbon atoms. The CrCstrihaloalkyI may be optionally substituted as defined 

1 0 above for a trihaloalkyl group. 

"Trihaloalkoxy" refers to a radical of the formula -ORg where Rg is a trihaloalkyl 
group as defined above. The trihaloalkyl part of the trihaloalkoxy group may be 
optionally substituted as defined above for a trihaloalkyl group. 

"CrCetrlhaloalkoxy" refers to a trihaloalkoxy radical as defined above having 

1 5 one to six carbon atoms. The Ci-Cetrihaloalkoxy group may be optionally substituted 
as defined above for a trihaloalkoxy group. 

"A multi-ring structure" refers to a multicyclic ring system comprised of two to 
four rings wherein the rings are independently selected from cycloalkyi, aryl, 
heterocyclyl or heteroaryl as defined above. Each cycloalkyi may be optionally 

20 substituted as defined above for a cycloalkyi group. Each aryl may be optionally 
substituted as defined above for an aryl group. Each heterocyclyl may be optionally 
substituted as defined above for a heterocyclyl group. Each heteroaryl may be 
optionally substituted as defined above for a heteroaryl group. The rings may be 
attached to other through direct bonds or some or all of the rings may be fused to each 

25 other. Examples include, but are not limited to a cycloalkyi radical substituted by aryl 
group; a cycloalkyi group substituted by an aryl group, which, in turn, is substituted by 
another aryl group; and so forth. 

"Prodrugs" is meant to indicate a compound that may be converted under 
physiological conditions or by solvolysis to a biologically active compound of the 

30 invention. Thus, the temri "prodrug" refers to a metabolic precursor of a compound of the 
invention that is pharmaceutically acceptable. A prodmg may be inactive when 
administered to a subject in need thereof, but is converted in vivo to an active compound 
of the invention. Prodrugs are typically rapidly transformed in vivo to yield the parent 
compound of the invention, for example, by hydrolysis in blood. The prodmg compound 

35 often offers advantages of solubility, tissue compatibility or delayed release in a 
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mammalian organism (see, Bundgard. H., Design of Prodrugs (1985), pp. 7-9, 21-24 
(Elsevier, Amsterdam). 

A discussion of prodrugs is provided in Higuchi, T., et al., "Pro-drugs as Novel 
Delivery Systems," A.C.S. Symposium Series, Vol. 14, and in Bioreversible Gamers in 
5 Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and 
Pergamon Press, 1987, both of which are incorporated in full by reference herein. 

The term "prodrug" is also meant to include any covalently bonded carriers which 
release the active compound of the invention in vivo when such prodrug is administered 
to a mammalian subject. Prodrugs of a compound of the invention may be prepared by 
1 0 modifying functional groups present in the compound of the invention in such a way that 
the modifications are cleaved, either in routine manipulation or in vivo, to the parent 
compound of the invention. Prodrugs include compounds of the invention wherein a 
hydroxy, amino or mercapto group is bonded to any group that, when the prodrug of the 
compound of the Invention is administered to a mammalian subject, cleaves to form a free 
1 5 hydroxy, free amino or free mercapto group, respectively. Examples of prodrugs include, 
but are not limited to. acetate, formate and benzoate derivatives of alcohol or amine 
functional groups in the compounds of the invention and the like. 

"Stable compound" and "stable structure" are meant to indicate a compound 
that is sufficiently robust to survive isolation to a useful degree of purity from a reaction 
20 mixture, and formulation into an efficacious therapeutic agent. 

"Mammal" includes humans and domestic animals, such as cats, dogs, swine, 
cattle, sheep, goats, horses, rabbits, and the like. 

"Optional" or "optionally" means that the subsequently described event of 
circumstances may or may not occur, and that the description includes instances where 
25 said event or circumstance occurs and instances in which it does not. For example, 

"optionally substituted aryl" means that the aryl radical may or may not be substituted and 
that the description includes both substituted aryl radicals and aryl radicals having no 
substitution. 

"Pharmaceutically acceptable carrier, diluent or excipient" includes without 
30 limitation any adjuvant, canier, excipient, glidant, sweetening agent, diluent, preservative, 
dye/colorant, flavor enhancer, surfactant, wetting agent, dispersing agent, suspending 
agent, stabilizer, isotonic agent, solvent, or emulsifier which has been approved by the 
United States Food and Drug Administration as being acceptable for use in humans or 
domestic animals. 

35 "Phamnaceutically acceptable sair includes both acid and base addition salts. 
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"Pharmaceutically acceptable acid addition salt" refers to those salts which retain 
the biological effectiveness and properties of the free bases, which are not biologically or 
otherwise undesirable, and which are formed with Inorganic acids such as, but not limited 
to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the 
5 like, and organic acids such as, but not limited to, acetic acid, 2,2-dichioroacetic acid, 
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 
4-acetamidobenzoic acid, camphoric acid, camphor-IO-sulfonic acid, capric acid, caproic 
acid, caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsuifuric 
acid, ethane-1,2-<lisulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic 

1 0 acid, fumaric acid, galactaric add, gentisic acid, glucoheptonic acid, gluconic acid, 

glucuronic acid, glutamic acid, glutaric acid, 2-oxo-glutaric acid, glycerophosphoric acid, 
glycolic acid, hippuric acid, isobutyric acid, lactic acid, lactobionic add, lauric acid, maleic 
acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, mucic add, 
naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, l-hydroxy-2-naphthoic acid, 

1 5 nicotinic acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid, propionic acid, 
pyroglutamic acid, pyruvic add, salicylic add, 4-aminosalicylic acid, sebacic acid, stearic 
acid, succinic acid, tartaric acid, thiocyanic acid, p-toluenesulfonic acid, trifluoroacetic 
acid, undecylenic acid, and the like. 

"Pharmaceutically acceptable base addition salt" refers to those salts which retain 

20 the biological effectiveness and properties of the free acids, which are not biologically or 
othenA/ise undesirable. These salts are prepared from addition of an inorganic base or an 
organic base to the free acid. Salts derived from inorganic bases include, but are not 
limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium. Iron, zinc, 
copper, manganese, aluminum salts and the like. Preferred inorganic salts are the 

25 ammonium, sodium, potassium, calcium, and magnesium salts. Salts derived from 
organic bases include, but are not limited to, salts of primary, secondary, and tertiary 
amines, substituted amines including naturally occurring substituted amines, cyclic 
amines and basic ion exchange resins, such as ammonia, isopropylamine, 
trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine, 

30 ethanolamine, deanol, 2-dimethylaminoethanol, 2-<liethylaminoethanol, 

dicydohexylamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, 
betaine, benethamine, benzathine, ethylenediamine, glucosamine, methyigiucamine, 
theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine, 
N-ethylpiperidine, poiyamine resins and the like. Particulariy preferred organic bases are 

35 isopropylamine, diethylamine, ethanolamine, trimethylamine, dicydohexylamine. choline 



25 



wo 2005/011656 



PCT/US2004/024657 



and caffeine. 

Often crystallizations produce a solvate of the compound of the invention. As 
used herein, the terni "solvate" refers to an aggregate that comprises one or more 
molecules of a compound of the invention with one or more molecules of solvent. The 
5 solvent may be water, in which case the solvate may be a hydrate. Alternatively, the 
solvent may be an organic solvent. Thus, the compounds of the present invention may 
exist as a hydrate, including a monohydrate, dihydrate, hemihydrate, sesquihydrate, 
trihydrate, tetrahydrate and the like, as well as the corresponding solvated forms. The 
compound of the invention may be true solvates, while in other cases, the compound 
1 0 of the invention may merely retain adventitious water or be a mixture of water plus 
some adventitious solvent. 

A "phannaceutical composition" refers to a formulation of a compound of the 
invention and a medium generally accepted in the art for the delivery of the biologically 
active compound to mammals, e.g., humans. Such a medium includes all 
1 5 pharmaceutically acceptable carriers, diluents or excipients therefor. 

'Therapeutically effective amount" refers to that amount of a compound of the 
invention which, when administered to a mammal, preferably a human, is sufficient to 
effect treatment, as defined below, of an SCD-mediated disease or condition in the 
mammal, preferably a human. The amount of a compound of the invention which 
20 constitutes a "therapeutically effective amount" will vary depending on the compound, the 
condition and its severity, and the age of the mammal to be treated, but can be 
determined routinely by one of ordinary skill in the art having regard to his own knowledge 
and to this disclosure. 

"Treating" or "treatment" as used herein covers the treatment of the disease or 
25 condition of interest in a mammal, preferably a human, having the disease or disorder of 
interest, and includes: 

(i) preventing the disease or condition from occurring in a mammal, in 
particular, when such mammal is predisposed to the condition but has not yet been 
diagnosed as having it; 
30 (ii) inhibiting the disease or condition, /.a, arresting its development; or 

(iii) relieving the disease or condition, i.e., causing regression of the disease 
or condition. 

As used herein, the terms "disease" and "condition" may be used 
interchangeably or may be different in that the particular malady or condition may not 
35 have a known causative agent (so that etiology has not yet been worked out) and it is 
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therefore not yet recognized as a disease but only as an undesirable condition or 
syndrome, wherein a more or less specific set of symptoms have been identified by 
clinicians. 

The compounds of the invention, or their pharmaceutically acceptable salts may 
5 contain one or more asymmetric centers and may thus give rise to enantiomers, 
diastereomers, and other stereoisomeric forms that may be defined, in terms of 
absolute stereochemistry, as (/?)- or (S)- or, as (D)- or (L)- for amino acids. The 
present invention is meant to include all such possible isomers, as well as their 
racemic and optically pure forms. Optically active {+) and (-), (R)- and (S)-, or (D)- and 

1 0 (L)- isomers may be prepared using chiral synthons or chiral reagents, or resolved 
using conventional techniques, such as HPLC using a chiral column. When the 
compounds described herein contain olefinic double bonds or other centers of 
geometric asymmetry, and unless specified othenft^ise, it is intended that the 
compounds include both E and Z geometric isomers. Likewise, all tautomeric forms 

1 5 are also intended to be included. 

A "stereoisomer" refers to a compound made up of the same atoms bonded by 
the same bonds but having different three-dimensional structures, which are not 
interchangeable. The present invention contemplates various stereoisomers and 
mixtures thereof and includes "enantiomers", which refers to two stereoisomers whose 

20 molecules are nonsuperimposeabie mirror images of one another. 

A "tautomer" refers to a proton shift from one atom of a molecule to another 
atom of the same molecule. The present invention includes tautomers of any said 
compounds. 

The chemical naming protocol and structure diagrams used herein employ and 
25 rely the chemical naming features as utilized .by Chemdraw version 7.0.1 (available 
from Cambridgesoft Corp., C ambridge, MA^ For complex chemical names employed 
herein, a substituent group is named before the group to which it attaches. For 
example, cyclopropylethyl comprises an ethyl backbone with cyclopropyl substituent. 
In chemical structure diagrams, all bonds are identified, except for some carbon atoms 
30 which are assumed to be bonded to sufficient hydrogen atoms to complete the 
valency. 

As an example, compounds of formula (IV), as set forth above in the Summary 
of the Invention, wherein x and y are each 1 ; Va is -0(0)-. each is hydrogen; R^ R^, 
R^ R^ R'^ R^ R^^. R^ R^^. R'° and R'°^ are each hydrogen; R^ is benzyl and R^ is 2- 
35 trifluoromethylphenyl, i.e., the compound of the following formula: 
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is named herein as 1-Benzyl-346-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]-pyrid 
yl}urea. 

Certain radical groups of the compounds of the invention are depicted herein as 
5 linkages between two parts of the compounds of the invention. For example, in the 
following formula (I): 



W is described, for example, as being -C(0)N(R^)- or -N(R^)C(0)N{R>; and V is 
1 0 described as -C(0)-. This description is meant to describe a W group attached to the 
R2 group as follows: R^-C(0)N(R^)- or R^-N{R^)C(0)N(R^)-; and meant to describe a V 
group attached to the R^ group as follows: -C(0)R^. In other words, the description of 
the W and V linkage groups are meant to be read from left to right in view of formula (1) 
as depicted above. 

15 Embodiments of the Invention 

In one embodiment of the invention, compounds of formula (lla), as set forth 
above in the Summary of the Invention, are directed to compounds wherein x and y are 
each independently 1, 2 or 3; R^ is selected from the group consisting of hydrogen, 
CrCi2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloaIkyIalkyl and Cr-Cigaralkyl; R^is selected 

20 from the group consisting of C7-Ci2alkyl, Ca-Ciaalkenyl, Cr-CiahydroxyalkyI, 

C2-Ci2alkoxyalkyl, C3-Ci2hydroxyalkenyl, Ca-Cizcycioalkyl, C4-Ci2cycloalkylalkyi, 
Ci3-Ci9aralkyl, Ci-Ci2heteroaryl, C3-Ci2heterocyclylalkyl, C3-Ci2heterocyclyl and 
C3-Ci2heteroarylalkyl, provided that is not pyrazinyl, pyridinonyi, pyrrolidinonyl or 
imidazolyl; is selected from the group consisting of Ca-Cizalkyl. Ca-Ciaalkenyl, 

25 C3-Ci2hydroxyalkyl. Ca-Ciahydroxyalkenyl. Ca-Ciaalkoxy, C3-Ci2alkoxyalkyl. 
C3-Ci2cycloalkyl. C4-Ci2cycloalkylalkyl. aryl, CT-CigaralkyI, Cs-Ciaheterocyclyl. 




N — V R^ (1) 



7a 



»8a 
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C3-Ci2heterocyclylalkyl, C1-C12 heteroaryl and Cs-CiaheteroarylalkyI; R"*, and R® are 
each independently selected from hydrogen, bromo, fluoro, chloro, methyl, methoxy, 
trifluoromethyl, cyano, nitro or-N(R'')2; R', R^', R^ R^', R^ R^', R'° and R'°" are each 
independently selected from hydrogen or Ci-CaalkyI; and each R^^ is independently 
5 selected from hydrogen or d-Cealkyl. 

One embodiment of this embodiment are compounds of formula (lla) wherein x 
and y are each 1; R'' is selected from the group consisting of hydrogen or CrCi2alkyl; 
R^ is selected from the group consisting of Cr-Ci2alkyi, C3-Ci2alkenyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, Cia-Cigaraikyl, GrCiaheteroaryl, Ca-CiaheterocyclylalkyI and 

1 0 C3-Ci2heteroarylalkyl; R^ is selected from the group consisting of Ca-CiaalkyI, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyi, aryl, Cr-Cigaralkyl, C3-Ci2heterocyclyl, 
Cs-CiaheterocyclylalkyI, C1-C12 heteroaryl and Ca-CiaheteroarylalkyI; R"*, R^ and R® are 
each independently selected from hydrogen, bromo, fluoro, chloro, methyl, methoxy, 
trifluoromethyl, cyano, nitro or -N(R^^)2; R^ R^', R^ R®'. R^ R®^ R^° and R^°" are each 

15 independently selected from hydrogen or CrCaalkyI; and each R^^ is independently 
selected from hydrogen or d-Cealkyl. 

One embodiment of this embodiment are compounds of formula (lla) wherein 
R^ is Cs-CiacycloalkyI or C4-Ci2cycloalkylalkyl; R^ is selected from the group consisting 
of C3-Ci2cycloalkyl or C4-Ci2cycloalkylalkyl; R'*, R^ and R® are each hydrogen; and R^ 

20 R^', R^ R^', R^ R^^ R^° and R^°^ are each hydrogen or CrCsalkyl. 

One embodiment of this embodiment are compounds of formula (lla) wherein 
R^ is C3-Ci2cycloalkyl: and R^ is C3-Ci2cycloalkyt. 

In another embodiment of the invention, compounds of formula (lib), as set 
forth above in the Summary of the Invention, are directed to compounds wherein x and 

25 y are each independently 1 , 2 or 3; R^ is selected from the group consisting of 

hydrogen, Ci--Ci2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cy-Cigaraikyl; R^ 
is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 
G2-Ci2hydroxyalkenyl. Ci-Cealkoxy, C3-Ci2alkoxyalkyl. C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, CT-CigaralkyI, C3-C12 heterocyclyl, Ca-CiaheterocyclylalkyI, 

30 Ci-Ci2heteroaryI and Cs-Ciaheteroarylalkyi; R^ is phenyl optionally substituted by one 
or more substituents selected from the group consisting of halo, cyano, nitro, hydroxy. 
Ci-Cealkyi, Ci-CetrihaloalkyI, Ci-Cetrihaloalkoxy, d-Cealkylsulfonyl, -N(R^^)2. 
-OC(0)R^^ -C(0)OR^^ -S(0)2N(R^^)2, cycloalkyl. heterocyclyl, heteroaryl and 
heteroarylcycloalkyi, provided that is not phenyl substituted with optionally 

35 substituted thienyl; R^, R^ and R® are each independently selected from hydrogen. 
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bromo, fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; R^. R^^, 
R^, R8a^ p9a^ pio^ g^^^ j^ioa ^^^^ independently selected from hydrogen or 
CrCaalkyI, or R^° and R^°^ together form an oxo group and the remaining R^, R^^, R®, 
R®^, R^ and R^^ are each hydrogen; each R^^ is independently selected from hydrogen, 
5 CrCealkyI, Ca-CecycloaikyI, aryl or aralkyi; and each R^^ is independently selected from 
hydrogen or CrCealkyI. 

One embodiment of this embodiment are compounds of formula (lib) wherein x 
and y are each 1; rMs hydrogen or CrCi2alkyl; R^is selected from the group 
consisting of Ci-Ci2alkyl, Ca-Ciaalkenyl, Ca-CiahydroxyalkyI, Ca-Ciahydroxyalkenyl, 

10 CrCealkoxy, Cs-CiaalkoxyalkyI, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, Cy-CigaralkyI, 
C3-C12 heterocyclyl, Ca-CiaheterocyclyiaikyI, CrCi2heteroaryl and 
Cs-GiaheteroarylalkyI; R^ is phenyl optionally substituted by one or more substituents 
selected from the group consisting of halo, cyano, nitro, hydroxy, Ci-CealkyI, 
Ci-CetrihaloalkyI, Ci-Cetrihaloalkoxy, Ci-Cealkylsulfonyl, -N(R^^)2, -OC(0)R^^ 

15 -G(0)OR^^. -S(0)2N(R^^)2, cycloalkyi, heterocyclyl, heteroaryl and heteroarylcycioalkyi, 
provided that R^ is not phenyl substituted with optionally substituted thienyl; R^. R^ and 
R® are each hydrogen; R^ R^^ R®, R^^ R^ R®', R^^ and R^°^ are each hydrogen; orR^° 
and R^^^ together form an 0x0 group and the remaining R^. R^^, R®, R®^ P? and R®^ are 
each hydrogen; and each R^^ is independently selected from hydrogen, Ci-CealkyI, 

20 Ca-Cscycloalkyl, aryl or aralkyi. 

One embodiment of this embodiment are compounds of formula (lib) wherein 
R^ is CrCi2alkyl; and R^ is phenyl optionally substituted by one or more substituents 
selected from halo, d-Cealkyl, Ci-CetrihaloalkyI and CrCetrihaloalkoxy. 

Another embodiment of this embodiment are compounds of formula (lib) 

25 wherein R^ is C3-Ci2cycloalkyl; and R^ is phenyl optionally substituted by one or more 
substituents selected from halo, d-Cealkyl, Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy. 

Another embodiment of this embodiment are compounds of formula (lib) 
wherein R^ is C7-Ci2aralkyl optionally substituted by one or more substituents selected 
from halo, Ci-CealkyI, Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy; and R^ is phenyl 

30 optionally substituted by one or more substituents selected from halo, Ci-CealkyI, 
Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy. 

In another embodiment of the invention, compounds of fonnula (III), as set forth 
above in the Summary of the Invention, are directed to compounds wherein x and y are 
each independently 1 , 2 or 3; Vg is -C(0)- or -C{S)-; R^ is selected from the group 

35 consisting of hydrogen, Ci-Ci2alkyl. C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and 
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C7-Ci9aralkyl; R^is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyaikyl, C2-Ci2hydroxyalkenyl, Ci-Cealkoxy, Ca-CiaalkoxyalkyI, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl, CrCi2heteroaryl and C3-Ci2heteroarylalkyl; is selected from 
5 the group consisting of Ci-Ci2alkyl, C2"Ci2alkenyl, C2-Ci2hydroxyalkyl, 
C2-Ci2hydroxyalkenyl, Ci-Ci2alkoxy, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; R^ and R® are each independently 
selected from hydrogen, bromo, fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, 

1 0 nitro or -N(R'')2; R^ R'^ R^ R^", R^ R'^ R'°, and R'°" are each independently 
selected from hydrogen or CrCaalkyI; and each R^^ is independently selected from 
hydrogen or d-Cealkyl. 

One embodiment of this embodiment are compounds of formula (III) wherein x 
and y are each 1; Va is -C(0)-; R^ is hydrogen or CrCi2alkyl; R^is selected from the 

1 5 group consisting of CrCiaalkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 

C2-Ci2hydroxyalkenyl, CrCsalkoxy. C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl. Cy-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl. 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; R^ is naphthyl or phenyl, each optionally 
substituted by one or more substituents selected from the group consisting of halo, 

20 cyano, nitro, hydroxy. Ci-Cealkyl, CrCetrihaloalkyl. Ci-Cetrihaloalkoxy, 

CrCealkylsulfonyl, 'M{R'% -OC(0)R'^ -C(0)OR^^ -S(0)2N(R^2)2. cycldalkyi, 
heterocyclyl, heteroaryl and heteroarylcycloalkyi; R"^. R^ and R^ are each hydrogen; R^, 
jp^ia^ r8, r9, rio, and R^°' are each hydrogen; and each R^^ is independently 
selected from hydrogen, CrCealkyI, Cs-CecycloalkyI, aryl or aralkyl. 

25 One embodiment of this embodiment are compounds of formula (III) wherein R^ 

is Ci-Ci2alkyl or C7-Ci2aralkyl optionally substituted by one or more substituents 
selected from the group consisting of halo, CrCealkyI, Ci-CetrihaloalkyI and 
CrCetrihaloalkoxy; R^ is naphthyl or phenyl, each optionally substituted by one or more 
substituents selected from the group consisting of halo, CrCealkyI. Ci-CetrihaloalkyI 

30 and Ci-Cetrihaloalkoxy. 

Another embodiment of this embodiment are compounds of formula (III) 
wherein R^ is C4-Ci2cycloalkylalkyl, CrCigaralkyI, C3-Ci2heterocyclylalkyl or 
C3-Ci2heteroarylalkyl; and R^ is naphthyl or phenyl, each optionally substituted by one 
or more substituents selected from the group consisting of halo, d-Cealkyl, 

35 Ci-Cgtrihaloalkyl and CrCetrihaloalkoxy. 
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In another embodiment of the invention, compounds of formula (IV), as set forth 
above in the Summary of the Invention, are directed to compounds wherein x and y are 
each independently 1, 2 or 3; is -C(0)-, -C(SK -C(0)N(R')-, -C(S)N(R')-. -C(0)0-, 
-S(0)r(where t is 1 or 2) or -S(0)tN(R^)- (where t is 1 or 2); each is independently 
5 selected from the group consisting of hydrogen, Ci-Ci2alkyl, C2-Ci2hydroxyalkyl, 
C4-Ci2cycloalkylalkyl and Cy-CigaralkyI; R^is selected from the group consisting of 
CrCi2alkyl, C2-Ci2alkenyl. C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, 
C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, C3-C12 
heterocyclyl, C3-Ci2heterocyclylalkyl, CrCiaheteroaryl and Cs-CiaheteroarylalkyI; R^ is 

10 selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 
C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
C7-Ci9aralkyl, Cs-Ciaheterocyclyl, Cs-CiaheterocyclylalkyI, CrCi2heteroaryl and 
C3-Ci2heteroarylalkyl; R"*, and R® are each independently selected from hydrogen, 
bromo, fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; R^, R^^. 

1 5 R®, R^^, R®, R®^, R^°, and R^^ are each independently selected from hydrogen or 
Ci-Caalkyl; and each R^^ is independently selected from hydrogen or CrCealkyl. 

One embodiment of this embodiment are compounds of formula (IV) wherein x 
and y are each 1; Va is -C(0)-; each R^ is independently hydrogen or Ci-Cealkyi; R^ is 
selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 

20 C2-Ci2hydroxyalkenyl, Ca-CiaalkoxyalkyI, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl. 
Cr-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, CrCi2heteroaryl and 
C3-Ci2heteroarylalkyl; R^is selected from the group consisting of C3-Ci2alkyl, 
C3-Ci2alkenyi, C3-Ci2hydroxyalkyl, C3-Ci2hydroxyalkenyl, C3-Ci2alkoxy, 
C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, 

25 C3-Ci2heterocyclyl, C3-Ci2heterocyclylalky!, CrCi2 heteroaryl and 

C3-Ci2heteroarylalkyl; R^ R^ and R® are each hydrogen; R^ R^^ R^ R^', R^ R^^ R^° 
and R^°^ are each hydrogen; and each R^^ is independently selected from hydrogen, 
Ci-CealkyI, Cs-CecycloalkyI, aryl or aralkyl. 

One embodiment of this embodiment are compounds of formula (IV) wherein 

30 R^ is Ci-Ci2alkyl or C7-Ci2aralkyl optionally substituted by one or more substituents 
selected from the group consisting of halo, Ci-Cealkyl. CrCetrihaloalkyI and 
CrCfitrihaloalkoxy; and is selected from the group consisting of Ga-CiacycloalkyI, 
aryl, Ca-Ciaheterocyclyl or CrCi2 heteroaryl. 

One embodiment of this embodiment are compounds of formula (IV) wherein 

35 R^ is C3-Ci2cycloalkyl. 
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Another embodiment of this embodiment are compounds of formula (IV) 
wherein is phenyl optionally substituted by one or more substituents selected from 
the group consisting of halo, Ci-CealkyI, Ci-CetrihaloalkyI and Ci-Cgtrihaloalkoxy. 
Another embodiment of this embodiment are compounds of formula (IV) 
5 wherein is piperidinyl optionally substituted by CrCeaikyI or C7-Ci2aralkyl, wherein 
the C7-Ci2aralkyl group is optionally substituted by one or more substituents selected 
from the group consisting of halo, CrCealkyI, Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy. 

Another embodiment of this embodiment are compounds of formula (IV) 
wherein is pyridinyl optionally substituted by one or more substituents selected from 

10 the group consisting of halo or Ci-Cealkyl. 

In another embodiment of the invention, compounds of formula (V), as set forth 
above in the Summary of the Invention, are directed to compounds wherein x and y are 
each independently 1 , 2 or 3; Wg is -0-, -N(R^)- or -S(0)r (where t is 0, 1 or 2); Va is 
-C(0)-. -C(S)-, -C(0)N(R')-, -C(S)N(R^)-. -C(0)0-. -S(0)r(where t is 1 or 2) or 

15 -S(0)tN(R^)- (where t is 1 or 2); each R^ is independently selected from the group 
consisting of hydrogen, Ci-Ci2alkyl, CrCi2hydroxyalkyl. C4-Ci2cycloalkylalkyl and 
CrCigaralkyI; R^is selected from the group consisting of d-Ciaalkyj, C2-Ci2alkenyl, 
C2-Ci2hydroxyaikyl. Ca-Ciahydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, Cz-Cn heterocyclyl, C3-Ci2heterocyclylalkyl, 

20 Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; R^ is selected from the group consisting of 
Ci-'Ci2alkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, 
C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, C4-Ci2cycIoalkylalkyl, aryl, Cz-Cigaralkyl, 
C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 
R^ R^ and R^ are each independently selected from hydrogen, bromo, fluoro, chloro, 

25 methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; R^ R^^ R^ R^^ R^ R^^ R^°. 
and R^°^ are each independently selected from hydrogen or CrC3alkyl; and each R^^ is 
independently selected from hydrogen or Ci-Cealkyl. 

One embodiment of this embodiment are compounds of formula (V) wherein x 
and y are each 1; Wg is -0-; Vg is -C(0)- or -C(S)-; R^is selected from the group 

30 consisting of d-Ciaalkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, Ca-Ciahydroxyalkenyl. 
C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-C12 
heterocyclyl, Ca-CiaheterocyclylalkyI, Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; R^is 
selected from the group consisting of C3-Ci2alkyl. C3-Ci2alkenyl, C3-Ci2hydroxyalkyl, 
C3-Ci2hydroxyalkenyl, C3-Ci2alkoxy, C3-Ci2alkoxyalkyl. C3-Ci2cycloalkyI, 

35 C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
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CrCi2 heteroaryl and Ca-Ciaheteroarylalkyl; R"*, and R^ are each hydrogen; and R^ 
p7a^ rs, r\ r^o, and R^°^ are each hydrogen. 

One embodiment of this embodiment are compounds of formula (V) wherein Vg 
is -C(0)-; R^is selected from the group consisting of Ci-Ci2alkyl, Ca-CiacycloalkyI, 
5 C4-Ci2cycloalkyialkyl, aryl, Cr-CigaralkyI, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and Ca-CisheteroarylalkyI; and R^is selected from the group 
consisting of C3-Ci2cycloalkyl. C4-Ci2cyc[oalkylaIkyl, aryl, Cy-Cigaralkyl, 
C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, C1-C12 heteroaryl and 
C3-Ci2heteroarylalkyl. 

1 0 Another embodiment of the above embodiment of the compounds of formula 

(V) are compounds wherein x and y are each 1 ; Wa is -N(R^)-; Va is -C(0)- or -C(S)-; R^ 
is hydrogen or CrCealkyI; R^ is selected from the group consisting of CrCi2alkyl, 
C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl. C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-C12 heterocyclyl, 

15 C3-Ci2heterocyclylalkyl, Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; R^is selected from 
the group consisting of Cs-CiaalkyI, C3-Ct2alkenyl, C3-Ci2hydroxyalkyl. 
C3-Ci2hydroxyalkenyl, C3-Ci2alkoxy, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, C3-Ci2heterocyclyi, C3-Ci2heterocyclylalkyl, 
CrCi2 heteroaryl and C3-Ci2heteroarylalkyl; R^, R^ and R® are each hydrogen; andR^, 

20 R^', R^ R®', R^ R^', R^^ and R^°^ are each hydrogen. 

One embodiment of this embodiment are compounds of formula (V) wherein Va 
is -0(0)-; R^is selected from the group consisting of Ci-Ci2alkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; and R^ is selected from the group 

25 consisting of C3-Ci2cycloaikyl, C4-Ci2cycloalkylalkyl, aryl, C7-Ci9aralkyl, 
C3-Ci2heterocyclyl, Cs-CigheterocyclylalkyI, C1-C12 heteroaryl and 
C3-Ci2heteroarylalkyl. 

Another embodiment of the above embodiment of the compounds of formula 
(V) are compounds wherein x and y are each 1 ; Wa is -S(0)r (where t is 0, 1 or 2); Vg 

30 is -0(0)- or -0(S)-; R^is selected from the group consisting of Ci-Ci2alkyl. 
C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, Cs-CiaalkoxyalkyI, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyi, aryl, Cr-Cigaralkyl, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl. Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; R^is selected from 
the group consisting of C3-Ci2alkyl, C3-Ci2alkenyl, Cs-CiahydroxyalkyI, 

35 C3-Ci2hydroxyalkenyl, Cs-Ciaalkoxy, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
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C4-Ci2cycloalkylalkyI, aryl, Cy-CigaralkyI, Ca-Cisheterocyclyl, C3-Ci2heterocyclylalkyl, 
C1-C12 heteroaryl and C3-Ci2heteroarylalkyl; R^ and are each hydrogen; and R^ 
R'^ R«, R^^ R^ R'^ R'°, and R^°^ are each hydrogen. 

One embodiment of this embodiment are compounds of formula (V) wherein Vg 
5 is -C(0)-; R^is selected from the group consisting of Ci-Ci2alkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-C12 heterocyclyl, C3~Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; and R^is selected from the group 
consisting of C3-Ci2cycioalkyl, C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, 
C3-Ci2heterocyclyl, Cs-CiaheterocyclylalkyI, CrCi2 heteroaryl and 

1 0 C3-Ci2heteroarylalkyl. 

In another embodiment of the invention, compounds of fonmula (la), as set forth 
above in the Summary of the Invention, are directed to compounds wherein x and y are 
each independently 1, 2 or 3; V is -C{0)- or -C(S)-; R^ is hydrogen, Ci-Ci2alkyl, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cr-CigaralkyI; R^ is selected from the 

1 6 group consisting of Ci-Ci2alkyl. C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 

C2-Ci2hydroxyalkenyl, Ci-Ci2alkoxy, C2-Ci2alkoxyalkyl. C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl. and C3-Ci2heteroarylalkyl; R^ is selected from the group consisting of 
Ci-Ci2alkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl. CrCi2alkoxy, 

20 C2-Ci2alkoxyalkyi, Cs-Cizcycloalkyl, C4-Ci2cycloalkyIalkyl, aryl, Cy-CigaralkyI, 

C3-Ci2heterocyclyI, Ca-CisheterocyclylalkyI, Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 
R"*, R^ and R® are each independently selected from hydrogen, bromo, fluoro, chloro, 
methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; R^ R^^ R^ R®^ R^ R^^ R^^ 
and R^°^ are each independently selected from hydrogen or CrCaalkyI; and each R^^ is 

25 independently selected from hydrogen or Ci-Cealkyl. 

One embodiment of this embodiment are compounds of formula (la) wherein x 
and y are each 1; V is -0(0)-; R^ is hydrogen, Gi"Ci2alkyl or C4-Ci2cycloalkylalkyl: R^ is 
selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, Cy-CigaralkyI, C3-Ci2heterocyclylalkyl and C3-Ci2heteroarylalkyl; 

30 R^ is aryl optionally substituted by one or more substituents selected from the group 
consisting of halo, cyano, nitro. hydroxy. CrCealkyI, Ci-Cetrihaloalkyl. 
Ci-Cetrihaloalkoxy. CrCealkylsulfonyl, -hi{R^% -OC(0)R^^ -C(0)OR^^ -S(0)2N(R^^)2. 
cycloalkyi, heterocyclyl. heteroaryl and heteroarylcycloalkyi; R^, R^ and R® are each 
independently selected from hydrogen, bromo, fluoro, chloro, methyl, methoxy, 

35 trifluoromethyl, cyano, nitro or -N(R^^)2; R^ R^^ R^ R**^ R®, R^^ R^^ and R^°^ are each 
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independently selected from hydrogen or Ci-CaalkyI; and each R^^ Is independently 
selected from hydrogen or Ci-Cealkyi. 

One embodiment of this embodiment are compounds of formula (la) wherein x 
and y are each 1; V is -C(0)-; is hydrogen, Ci-Ci2alkyi or C4-Ci2cycloalkyialkyl; R^ is 
5 Ci-Ci2alkyl or C2-Ci2alkenyl; is phenyl optionally substituted by one or more 
substituents selected from the group consisting of halo, cyano, nitro, hydroxy, 
CrCealkyl, Ci-CetrihaloalkyI, Ci-Cetrihaloalkoxy, CrCealkylsulfonyl, -N(R^^)2, 
-OC(0)R^^ -C(0)OR^^ and -S(0)2N(R^^)2; R^ R^ and R^ are each independently 
selected from hydrogen, bromo, fluoro or chloro; and R^ R^', R^ R®^ R^ R^^ R^° and 

1 0 R^°^ are each hydrogen. 

Another embodiment of this embodiment are compounds of formula (la) 
wherein x and y are each 1; V is -C(0)-; R^ is hydrogen, Ci-Ci2alkyl or 
C4-Ci2cycloalkylalkyl; R^ is Cy-Cigaralkyl. CrCiaheterocyclylalkyI or 
C3-Ci2heteroarylalkyl; R^ is phenyl optionally substituted by one or more substituents 

15 selected from the group consisting of halo, cyano, nitro, hydroxy, Ci-CealkyI, 
Ci-CetrihaloalkyI. Ci-Cetrihaloalkoxy, CrCsalkylsulfonyl, -N(R^2)2, -OC(0)R^^ 
-C(0)OR^^ and -S(0)2N(R^^)2; R'*, R^ and R® are each independently selected from 
hydrogen, bromo, fluoro or chloro; and R^, R^^, R^ R®^ R®, R®^ R^^, and R^°^ are each 
hydrogen. 

20 Another embodiment of this embodiment are compounds of formula (la) 

wherein x and y are each 1; V is -C(0)-; R^ is hydrogen, Ci-Ci2alkyl or 
C4-Ci2cycloalkylalkyl; R^ is C3-Ci2cycloalkyl or C4-Ci2cycloalkylalkyl; R^ is phenyl 
optionally substituted by one or more substituents selected from the group consisting 
of halo, cyano, nitro, hydroxy, Ci-CealkyI, GrCetrihaloalkyI, CrCetrihaloalkoxy, 

25 CrC6alky(suifonyl, -N(R'^)2, -OC(0)R'', "C(0)OR^2 and -S(0)2N(R'')2; R'. R' and R^ 
are each independently selected from hydrogen, bromo, fluoro or chloro; and R^, R^^, 
R^ R^^ R^ R^^ R^° and R^°" are each hydrogen. 

One embodiment of this embodiment are compounds of formula (la) wherein R^ 
is C4-Ci2cycloalkylalkyl; R^ is phenyl optionally substituted by one or more substituents 

30 selected from halo, Ci-CealkyI, CrCetrihaloalkyl and Ci-Cetrihaloalkoxy; R"* and R® are 
both hydrogen; and R^ is hydrogen or bromo. 

Specific embodiments of the compounds of the invention are disclosed herein 
in the Reaction Schemes and Examples. 

In another embodiment, the invention provides methods of treating a disease or 

35 condition mediated by stearoyl-CoA desaturase (SCD) in a mammal, wherein the 
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method comprises administering to a mammal in need thereof a therapeutically 
effective amount of a compound of formulae (lla), (lib), (III), (IV), (V) or (la). 

In another embodiment, the invention provides pharmaceutical compositions 
comprising a pharmaceuticaliy acceptable excipient and a therapeutically effective 
5 amount of a compound of formulae (lla), (lib), (III), (IV), (V) or (la). 

In another embodiment, the methods of the invention are directed towards the 
treatment and/or prevention of diseases mediated by stearoyl-CoA desaturase (SCD), 
especially human SCD (hSCD), preferably diseases related to dyslipidemia and 
disorders of lipid metabolism, and especially a disease related to elevated plasma lipid 

10 levels, cardiovascular disease, diabetes, obesity, metabolic syndrome and the like by 
administering an effective amount of a compound of the invention. 

The present invention also relates to pharmaceutical composition containing 
the compounds of the invention. In one embodiment, the invention relates to a 
composition comprising compounds of the invention in a pharmaceuticaliy acceptable 

15 carrier and in an amount effective to modulate triglyceride level or to treat diseases 
related to dyslipidemia and disorders of lipid metabolism, when administered to an 
animal, preferably a mammal, most preferably a human patient. In an embodiment of 
such composition, the patient has an elevated lipid level, such as elevated triglycerides 
or cholesterol, before administration of said compound of the invention and the 

20 compound of the invention is present in an amount effective to reduce said lipid level. 

Utilitv and Testing of the Compounds of the Invention 

The present invention relates to compounds, pharmaceutical compositions and 
methods of using the compounds and pharmaceutical compositions for the treatment 
and/or prevention of diseases mediated by stearoyl-CoA desaturase (SCD), especially 

25 human SCD (hSCD), preferably diseases related to dyslipidemia and disorders of lipid 
metabolism, and especially a disease related to elevated plasma lipid levels, especially 
cardiovascular disease, diabetes, obesity, metabolic syndrome and the like, by 
administering to a patient in need of such treatment an effective amount of an SCD- 
modulating, especially inhibiting, agent. 

30 In general, the present invention provides a method for treating a patient for, or 

protecting a patient from developing, a disease related to dyslipidemia and/or a 
disorder of lipid metabolism, wherein lipid levels in an animal, especially a human 
being, are outside the normal range (/.e., abnomrial lipid level, such as elevated plasma 
lipid levels), especially levels higher than normal, preferably where said lipid is a fatty 
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acid, such as a free or complexed fatty acid, triglycerides, phospholipids, or 
cholesterol, such as where LDL-cholesterol levels are elevated or HDL-cholesterol 
levels are reduced, or any combination of these, where said lipid-related condition or 
disease is an SCD-mediated disease or condition, comprising administering to an 
5 animal, such as a mammal, especially a human patient, a therapeutically effective 
amount of a compound of the invention or a pharmaceutical composition comprising a 
compound of the invention wherein the compound modulates the activity of SCD, 
preferably human SCD1. 

The compounds of the invention modulate, preferably inhibit, the activity of 

1 0 human SCD enzymes, especially human SCD1 . 

The general value of the compounds of the invention in modulating, especially 
inhibiting, the activity of SCD can be determined using the assay described below in 
Example 6. Alternatively, the general value of the compounds in treating disorders and 
diseases may be established in industry standard animal models for demonstrating the 

15 efficacy of compounds in treating obesity, diabetes or elevated triglyceride or 

cholesterol levels or for improving glucose tolerance. Such models include Zucker 
obese fa/fa rats (available from Harlan Sprague Dawley, Inc. (Indianapolis, Indiana)), 
or the Zucker diabetic fatty rat (ZDF/GmiCrl-fa/faJ (available from Charles River 
Laboratories (Montreal, Quebec)). 

20 The compounds of the instant invention are inhibitors of delta-9 desaturases 

and are useful for treating diseases and disorders in humans and other organisms, 
including all those human diseases and disorders which are the result of aberrant 
deIta-9 desaturase biological activity or which may be ameliorated by modulation of 
delta-9 desaturase biological activity. 

25 As defined herein, an SCD-mediated disease or condition includes but is not 

limited to a disease or condition which is, or is related to, cardiovascular disease, 
dyslipidemias (including but not limited to disorders of serum levels of triglycerides, 
hypertriglyceridemia, VLDL, HDL, LDL, fatty acid Desaturation Index (e.g. the ratio of 
18:1/18:0 fatty acids, or other fatty acids, as defined elsewhere herein), cholesterol, 

30 and total cholesterol, hypercholesterolemia, as well as cholesterol disorders (including 
disorders characterized by defective reverse cholesterol transport), familial combined 
hyperlipidemia, coronary artery disease, atherosclerosis, heart disease, 
cerebrovascular disease (including but not limited to stroke, ischemic stroke and 
transient ischemic attack (TIA)), peripheral vascular disease, and ischemic retinopathy. 

35 In a preferred embodiment, compounds of the invention will, in a patient, increase HDL 
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levels and/or decrease triglyceride levels and/or decrease LDL or non-HDL-cholesterol 
levels. 

An SCD-medlated disease or condition also includes metabolic syndrome 
(including but not limited to dyslipidemia, obesity and insulin resistance, hypertension, 
5 microalbuminemia, hyperuricaemia, and hypercoagulability), Syndrome X, diabetes, 
insulin resistance, decreased glucose tolerance, non-insulin-dependent diabetes 
mellitus, Type II diabetes. Type I diabetes, diabetic complications, body weight 
disorders (including but not limited to obesity, overweight, cachexia and 
anorexia), weight loss, body mass index and leptin related diseases. In a preferred 
1 0 embodiment, compounds of the invention will be used to treat diabetes mellitus and 
obesity. 

As used herein, the term "metabolic syndrome" is a recognized clinical term 
used to describe a condition comprising combinations of Type II diabetes, impaired 
glucose tolerance, Insulin resistance, hypertension, obesity, increased abdominal girth, 
15 hypertriglyceridemia, low HDL, hyperuricaemia, hypercoagulability and/or 
microalbuminemia. 

An SCD-mediated disease or condition also includes fatty liver, hepatic 
steatosis, hepatitis, non-alcoholic hepatitis, non-alcoholic steatohepatitis (NASH), 
alcoholic hepatitis, acute fatty liver, fatty liver of pregnancy, drug-induced hepatitis, 
20 erythrohepatic protoporphyria, iron overioad disorders, hereditary hemochromatosis, 
hepatic fibrosis, hepatic cirrhosis, hepatoma and conditions related thereto. 

An SCD-mediated disease or condition also includes but is not limited to a 
disease or condition which is, or Is related to primary hypertriglyceridemia, or 
hypertriglyceridemia secondary to another disorder or disease, such as 
25 hyperiipoproteinemias, familial histiocytic reticulosis, lipoprotein lipase deficiency, 

apolipoprotein deficiency (such as ApoCII deficiency or ApoE deficiency), and the like, 
or hypertriglyceridemia of unknown or unspecified etiology. 

An SCD-mediated disease or condition also includes a disorder of 
polyunsaturated fatty acid (PUFA) disorder, or a skin disorder, including but not 
30 limited to eczema, acne, psoriasis, keloid scar formation or prevention, diseases 
related to production or secretions from mucous membranes, such as 
monounsaturated fatty acids, wax esters, and the like. 

An SCD-mediated disease or condition also includes inflammation, sinusitis, 
asthma, pancreatitis, osteoarthritis, rheumatoid arthritis, cystic fibrosis, and 
35 pre-menstrual syndrome. 
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An SCD-mediated disease or condition also includes but is not limited to a 
disease or condition which is, or is related to cancer, neoplasia, malignancy, 
metastases, tumours (benign or malignant), carcinogenesis, hepatomas and the like. 

An SCD-mediated disease or condition also includes a condition where 
5 increasing lean body mass or lean muscle mass is desired, such as is desirable in 
enhancing performance through muscle building. Myopathies and lipid myopathies 
such as carnitine palmitoyltransferase deficiency (CPT I or CPT II) are also included 
herein. Such treatments are useful in humans and in animal husbandry, including for 
administration to bovine, porcine or avian domestic animals or any other animal to 
1 0 reduce triglyceride production and/or provide leaner meat products and/or healthier 
animals. 

An SCD-mediated disease or condition also includes a disease or condition 
which is, or is related to, neurological diseases, psychiatric disorders, multiple 
sclerosis, eye diseases, and immune disorders. 

15 An SCD-mediated disease or condition also includes a disease or condition 

which is, or is related to, viral diseases or infections including but not limited to all 
positive strand RNA viruses, coronaviruses, SARS virus, SARS-associated 
coronavirus. Togaviruses, Picornaviruses, Coxsackievirus, Yellow Fever virus, 
Flaviviridae, ALPHAVIRUS (TOGAVIRIDAE) Including Rubella virus, Eastern equine 

20 encephalitis virus, Western equine encephalitis virus, Venezuelan equine encephalitis 
virus, Sindbis virus, Semliki forest virus. Chikungunya virus, O'nyong'nyong virus, Ross 
river virus, Mayaro virus, Alphaviruses; ASTROVIRIDAE including Astroviru^ i^uman 
Astroviruses; CALICIViRIDAE including Vesicular exanthema of swine virus, Nonvalk 
virus, Calicivirus, Bovine calicivirus, Pig calcivirus, Hepatitis E; CORONAVIRIDAE 

25 including Coronavirus, SARS virus, Avian infectious bronchitis virus, Bovine 

coronavirus, Canine coronavirus, Feline infectious peritonitis virus, Human coronaviais 
299E, Human coronavirus OC43, Murine hepatitis virus, Porcine epidemic diarrhea 
virus, Porcine hemagglutinating encephalomyelitis virus, Porcine transmissible 
gastroenteritis virus, Rat coronavirus, Turkey coronavirus, Rabbit coronavirus, Berne 

30 virus, Breda virus; FLAVIVIRIDAE including Hepatitis C virus, West Nile virus, Yellow 
Fever virus, St. Louis encephalitis vinjs. Dengue Group, Hepatitis G virus, Japanese B 
encephalitis virus, Murray Valley encephalitis virus, Central European tic k-borne -^ 
encephalitis virus, Far Eastern tlck-born^ ncephalltis virus, Kyasanur forest virus, 
Louping ill virus, Powassan virus, Omsk hemorrhagic fever virus. Kumilinge virus, 

35 Absetarov anzalova hypr virus, llheus virus. Rocio encephalitis virus, Langat virus, 
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Pestivirus , Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, Tyuleniy Group, 
Ntaya Group, Uganda S Group, Modoc Group; PICORNAVIRIDAE including 
Coxsackie A virus, Rhinovlrus, Hepatitis A virus, Encephalomyocarditis virus, 
Mengovirus, ME virus, Human poliovirus 1, Coxsackie B; POTYViRIDAE including 
5 Potyvirus, Rymovirus, Bymovirus. Additionally it can be a disease or infection caused 
by or linked to Hepatitis viruses, Hepatitis B virus, Hepatitis C virus, human 
immunodeficiency virus (HIV) and the like. Treatable viral infections include those 
where the virus employs an RNA intermediate as part of the replicative cycle (hepatitis 
or HIV); additionally it can be a disease or infection caused by or linked to RNA 
10 negative strand viruses such as influenza and parainfluenza viruses. 



various fatty acids (such as th e C9-C10 ^esaturation of stearoyl-CoA) which is 
accomplished by delta-9 desaturases, such as stearoyl-CoA desaturase 1 (SCD1). As 
such these compounds inhibit the formation of various fatty acids and downstream 
1 5 metabolites thereof. This may lead to an accumulation of stearoyl-CoA or palmitoyl- 
CoA and other upstream precursors of various fatty acids; which may possibly result in 
a negative feedback loop causing an overall change in fatty acid metabolism. Any of 
these consequences may ultimately be responsible for the overall therapeutic benefit 
provided by these compounds. 
20 Typically, a successful SCD inhibitory therapeutic agent will meet some or all of 

the following criteria. Oral availability should be at or above 20%. Animal model 
efficacy is less than about 2 mg/Kg, 1 mg/Kg, or 0.5 mg/Kg and the target human dose 
is between 50 and 250 mg/70 Kg, although doses outside of this range may be 
acceptable. ("mg/Kg" means milligrams of compound per kilogram of body mass of the 
25 subject to whom it is being administered). The therapeutic index (or ratio of toxic dose 
to therapeutic dose) should be greater than 100. The potency (as expressed by IC50 
value) should be less than 10 ^M, preferably below 1 [xM and most preferably below 50 
nM. The IC50 ("Inhibitory Concentration - 50%") is a measure of the amount of 
compound required to achieve 50% inhibition of SCD activity, over a specific time 
30 period, in an SCD biological activity assay. Any process for measuring the activity of 
SCD enzymes, preferably mouse or human SCD enzymes, may be utilized to assay 
the activity of the compounds useful in the methods of the invention in inhibiting said 
SCD activity. Compounds of the Invention demonstrate an IC50 in a 15 minute 
microsomal assay of preferably less than 10 |iM, less than 5 ^M, less than 2.5 ^M, less 
35 than 1 fiM, less than 750 nM, less than 500 nM, less than 250 nM, less than 100 nM. 



The compounds identified in the instant specification inhibit the desaturation of 
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less than 50 nl\4, and most preferably less than 20 nM. The compound of the invention 
may show reversible inhibition (i.e., competitive inhibition) and preferably does not 
inhibit other iron binding proteins. The required dosage should preferably be no more 
than about once or twice a day or at meal times. 
5 The identification of compounds of the invention as SCD inhibitors was readily 

accomplished using the SCD enzyme and microsomal assay procedure described in 
Brownlie et al, supra. When tested in this assay, compounds of the invention had less 
than 50% remaining SCD activity at 10 pM concentration of the test compound, 
preferably less than 40% remaining SCD activity at 10 pM concentration of the test 
10 compound, more preferably less than 30% remaining SCD activity at 10 pM 
concentration of the test compound, and even more preferably less than 20% 
remaining SCD activity at 10 pM concentration of the test compound, thereby 
demonstrating that the compounds of the invention are potent inhibitors of SCD 
activity. 

1 5 These results provide the basis for analysis of the structure-activity relationship 

(SAR) between test compounds and SCD. Certain R groups tend to provide more 
potent inhibitory compounds. SAR analysis is one of the tools those skilled in the art 
may now employ to identify prefenred embodiments of the compounds of the invention 
for use as therapeutic agents. 

20 Other methods of testing the compounds disclosed herein are also readily 

available to those skilled in the art. Thus, in addition, said contacting may be 
accomplished in vivo. In one such embodiment, said contacting In step (a) is 
accomplished by administering said chemical agent to an animal afflicted with a 
triglyceride (TG)- or very low density lipoprotein (VLDL)-related disorder and 

25 subsequently detecting a change in plasma triglyceride level in said animal thereby 

identifying a therapeutic agent useful in treating a triglyceride (TG)^ r very low density 
lipoprotein {VLDL)-related disorder. In such embodiment, the animal may be a human, 
such as a human patient afflicted with such a disorder and in need of treatment of said 
disorder. 

30 In specific embodiments of such in vivo processes, said change in SCD1 

activity in said animal is a decrease in activity, preferably wherein said SCD1 
modulating agent does not substantially inhibit the biological activity of a delta-5 
desaturase, delta-6 desaturase or fatty acid synthetase. 

The model systems useful for compound evaluation may include, but are not 

35 limited to. the use of liver microsomes, such as from mice that have been maintained 
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on a high carbohydrate diet, or from human donors, including persons suffering from 
obesity. Immortalized cell lines, such as HepG2 (from human liver), MCF-7 (from 
human breast cancer) and 3T3-L1 (from mouse adipocytes) may also be used. Primary 
cell lines, such as mouse primary hepatocytes, are also useful in testing the 
5 compounds of the invention. Where whole animals are used, mice used as a source of 
primary hepatocyte cells may also be used wherein the mice have been maintained on 
a high carbohydrate diet to increase SCD activity in mirocrosomes and/or to elevate 
plasma triglyceride levels (i.e., the 18:1/18:0 ratio); alternatively mice on a normal diet 
or mice with normal triglyceride levels may be used. Mouse models employing 

10 transgenic mice designed for hypertriglyceridemia are also available as is the mouse 
phenome database. Rabbits and hamsters are also useful as animal models, 
especially those expressing CETP (cholesteryl ester transfer protein). 

Another suitable method for determining the in vivo efficacy of the compounds 
of the invention is to indirectly measure their impact on inhibition of SCD enzyme by 

1 5 measuring a subject's Desaturation Index after administration of the compound. 

"Desaturation Index" as employed in this specification means the ratio of the product 
over the substrate for the SCD enzyme as measured from a given tissue sample. This 
may be calculated using three different equations 18:1n-9/18 ^oleic acid over stearic 
acid); 16:1n-7/16:0 (palmitoleic acid over palmitic acid); and/or 16:1n-7 + 18:1n-7/16:0 

20 (measuring all reaction products of 16:0 desaturation over 16:0 substrate). 

Desaturation Index is primarily measured in liver or plasma triglycerides, but may also 
be measured in other selected lipid fractions from a variety of tissues. Desaturation 
Index, generally speaking, is a tool for plasma lipid profiling. 

A number of human diseases and disorders are the result of aberrant SCD1 

25 biological activity and may be ameliorated by modulation of SCD1 biological activity 
using the therapeutic agents of the invention. 

Inhibition of SCD expression may also affect the fatty acid composition of 
membrane phospholipids, as well as production or levels of triglycerides and 
cholesterol esters. The fatty acid composition of phospholipids ultimately detenmines 

30 membrane fluidity, while the effects on the composition of triglycerides and cholesterol 
esters can affect lipoprotein metabolism and adiposity. 

In carrying out the procedures of the present invention it is of course to be 
understood that reference to particular buffers, media, reagents, cells, culture 
conditions and the like are not intended to be limiting, but are to be read so as to 

35 include all related materials that one of ordinary skill in the art would recognize as 
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being of interest or value in the particular context in which that discussion is presented. 
For example, it is often possible to substitute one buffer system or culture medium for 
another and still achieve similar, if not identical, results. Those of skill in the art will 
have sufficient knowledge of such systems and methodologies so as to be able, 
5 without undue experimentation, to make such substitutions as will optimally serve their 
purposes in using the methods and procedures disclosed herein. 

Pharmaceutical Compositions of the Invention and Administration 

The present invention also relates to pharmaceutical composition containing 
the compounds of the invention disclosed herein. In one embodiment, the present 

10 invention relates to a composition comprising compounds of the invention in a 

pharmaceutically acceptable carrier and in an amount effective to modulate triglyceride 
level or to treat diseases related to dyslipidemia and disorders of lipid metabolism, 
when administered to an animal, preferably a mammal, most preferably a human 
patient. In an embodiment of such composition, the patient has an elevated lipid level, 

1 5 such as elevated triglycerides or cholesterol, before administration of said compound 
of the invention and the compound of the invention is present in an amount effective to 
reduce said lipid level. 

The pharmaceutical compositions useful herein also contain a pharmaceutically 
acceptable carrier, including any suitable diluent or excipient, which includes any 

20 pharmaceutical agent that does not itself induce the production of antibodies harmful to 
the individual receiving the composition, and which may be administered without undue 
toxicity. Phanmaceutically acceptable carriers include, but are not limited to, liquids, 
such as water, saline, glycerol and ethanol, and the like. A thorough discussion of 
pharmaceutically acceptable can^lers, diluents, and other excipients is presented in 

25 REMINGTON'S PHARMACEUTICAL SCIENCES (Mack Pub. Co., N.J. cun-ent 
edition). 

Those skilled in the art know how to determine suitable doses of the 
compounds for use in treating the diseases and disorders contemplated herein. 
Therapeutic doses are generally identified through a dose ranging study in humans 
30 based on preliminary evidence derived from animal studies. Doses must be sufficient 
to result in a desired therapeutic benefit without causing unwanted side-effects for the 
patient. The preferred dosage range for an animal is 0.001 mg/Kg to 10,000 mg/Kg, 
including 0.5 mg/Kg, 1.0 mg/Kg and 2.0 mg/Kg, though doses outside this range may 
be acceptable. The dosing schedule may be once or twice per day, although more 
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often or less often may be satisfactory. 

Those skilled in the art are also familiar with detennining administration 
methods (oral, intravenous, inhalation, sub-cutaneous, etc.), dosage forms, suitable 
pharmaceutical excipients and other matters relevant to the delivery of the compounds 
5 to a subject in need thereof. 

In an altemative use of the invention, the compounds of the invention can be 
used in in vitro or in vivo studies as exemplary agents for comparative purposes to find 
other compounds also useful in treatment of, or protection from, the various diseases 
disclosed herein. 

10 Preparation of the Compounds of the Invention 

It is understood that in the following description, combinations of substituents 
and/or variables of the depicted formulae are permissible only if such contributions 
result in stable compounds. 

It will also be appreciated by those skilled in the art that in the process 
15 described below the functional groups of intermediate compounds may need to be 
protected by suitable protecting groups. Such functional groups include hydroxy, 
amino, mercapto and carboxylic acid. Suitable protecting groups for hydroxy include 
trialkylsilyl or diarylalkylsilyl (e.g., f-butyldimethylsilyl, f-butyldlphenylsilyl or 
trimethylsilyl), tetrahydropyranyl, benzyl, and the like. Suitable protecting groups for 
20 amino, amidino and guanidino include f-butoxycarbonyl, benzyloxycarbonyl, and the 
like. Suitable protecting groups for mercapto include -C(0)-R" (where R" is alkyi, aryl 
or arylalkyi), p-methoxybenzyl, trityl and the like. Suitable protecting groups for 
carboxylic acid include alkyi, aryl or arylalkyi esters. 

Protecting groups may be added or removed in accordance with standard 
25 techniques, which are well-known to those skilled in the art and as described herein. 

The use of protecting groups is described in detail in Green, T.W. and P.G.M. 
Wutz, Protective Groups in Organic Synttiesis (1999), 3rd Ed„ Wiley. The protecting 
group may also be a polymer resin such as a Wang resin or a 2-chlorotrityl-chloride 
resin. 

30 It will also be appreciated by those skilled in the art, although such protected 

derivatives of compounds of this invention may not possess pharmacological activity 
as such, they may be administered to a mammal and thereafter metabolized in the 
body to form compounds of the invention which are pharmacologically active. Such 
derivatives may therefore be described as "prodrugs". All prodrugs of compounds of 
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this Invention are included within the scope of the invention. 

The following Reaction Schemes illustrate methods to make compounds of this 

invention. It is understood that one of those skilled in the art would be able to make 

these compounds by similar methods or by methods known to one skilled in the art. In 
5 general, starting components may be obtained from sources such as Sigma Aldrich, 

Lancaster Synthesis, Inc., Maybridge, Matrix Scientific, TCI, and Fluorochem USA, etc. 

or synthesized according to sources known to those skilled in the art (see, e.g., 

Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th edition 

(Wiley, December 2000)) or prepared as described in this invention. R\ R^, R^, R"*, R^, 
10 R^ R^ R^^ R^ R^^ R^ R^^ R'°, R^°^ and V are defined as in the Specification unless 

specifically defined. X is selected from CI or Br. PG represents a protecting group 

such as BOC. benzyl group and the like. 

In general, the compounds of formula (I) of the invention where W is 

-C(0)N(RV and V is -C(0)-, -S{0)2- or -C(R^^)H- can be synthesized following the 
15 general procedure as described in Reaction Scheme 1. 
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REACTION SCHEME 1 
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The starting materials for the above reaction scheme are commercially 
5 available or can be prepared according to methods known to one skilled in the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
the above reaction scheme as follows: 
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Compound 103. To a stirred solution of the amine of formula (101) (1 
equivalent) in a solvent such as dichloromethane or toluene is added the solution of a 
compound of formula (102) (1 equivalent) in a solvent such as dichloromethane or 
toluene in the presence of a base such as triethylamine or Hunigs base. The resulting 
5 mixture is stirred at ambient temperature for an adequate time period and then 

quenched with water. The organic phase is washed with H2O, brine, dried over and 
then concentrated in vacuo to afford the product of formula (103). 

Compound 104. A solution of compound of formula of (103) obtained above is 
dissolved in an adequate solvent and the protecting group PG is removed under 

10 standard deprotection conditions such as hydrolysis or hydrogenation to obtain the 
amine of fomriula (104). 

Compound 106. The mixture of a pyridine compound of formula (105) (1 
equivalent) and the compound of formula (104) obtained above (1.5 equivalent) in an 
adequate solvent is heated at reflux for 4-24 hours. To the reaction mixture is added 

15 a basic solution such as NaOH solution. The aqueous layer is extracted by an organic 
solvent such as dichloromethane or ethyl acetate. The combined organic phase Is 
dried, then evaporated to dryness. The crude compound is purified by column 
chromatography or crystallization to afford the compound of fonnula (106). 
Compound of formula (I): 

20 Method A: To a stirred solution of compound of formula (106) (1 equivalent) in 

a solvent such as dichloromethane, acetonitrile or toluene is added the solution of a 
compound of formula (107) (1 equivalent) in the presence of a base such as 
triethylamine or Hunigs base (1 equivalent) at OX. The resulting mixture is stinred at 
ambient temperature for 8 - 24 hours and then quenched with water. The organic 

25 phase is washed with H2O, brine, dried and then concentrated in vacuo to afford the 
compound of formula (I) where W is -C(0)N(R^)- and V is -C(0)-. -8(0)2- or -C(R^^)H-. 

Method B: To a solution of the compound of formula (108) (1 equivalent) (R^^ 
= H) in a solvent such as dichloromethane, toluene or THF is added a base such as 
triethylamine or Hunigs base (2.5 equivalent), followed by the addition of a coupling 

30 agent such as (3-dimethylaminopropyl)ethyl carbodiimide (1.1 equivalent). The 

resulting mixture is stirred for 15 minutes to an hour and an amine of fonnula (106) (1 .1 
equivalent) is added. The mixture is stirred at ambient temperature for 8-24 hours, 
then washed with water, dried and concentrated in vacuo. Purification by column 
chromatography or crystallization from a suitable solvent affords the compound of 

35 fonnula (I) where W is -C(0)N(R^)- and V is -0(0)-. -S(0)2- or -C(R^^)H-. 
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Alternatively, the compounds of formula (I) of the invention where W is 
-NHC(0)N(R^)- and V is -C(0)-, -S(0)2- or -.C{R^^)H- can be synthesized following the 
general procedure as described in Reaction Scheme 2. 

REACTION SCHEME 2 




5 Formula (I) 

The starting materials for the above reaction scheme are commercially 
available or can be prepared according to methods known to one skilled in the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
10 the above reaction scheme as follows: 

Compound of formula (I). To a stirred solution of the compound of formula 
(106) (1 equivalent) in an anhydrous solvent such as dimethylformamide is added an 
isocyanate of fomnula (109) (3 equivalent), and the mixture is then heated to 60 - SO'^C 
for 4 -24 hours. The mixture is concentrated in vacuo. Purification of the crude 
1 5 product by column chromatography or crystallization from a suitable solvent affords the 
compound of formula (1) -NHC(0)N(R^)- and V is -C(OK -S(0)2- or -C{R^')H-. 
Alternatively, the compounds of fonnula (I) of the invention where W is 
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-S(0)2N(R^)- and V is -C(0)-, -S{0)2- or -C(R^^)H- can be synthesized following the 
general procedure as described in Reaction Scheme 3. 

REACTION SCHEME 3 



available or can be prepared according to methods known to one skilled In the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
the above reaction scheme as follows: 

Compound of formula (I): To a solution of compound of fomiula (106) (1 

10 equivalent) in a solvent such as dichloromethane, acetonitrile or toluene is added 
slowly a compound of fonnula (110) (1 equivalent) at OX. The resulting mixture is 
stirred at ambient temperature for 8 - 24 hours and then quenched with water. After 
removal of solvent, the product was purified by chromatography to afford the 
compound of formula (I) where W is -S(0)2N(R^)- and V is -C(0)-, -S(0)2- or -C(R^^)H-. 

15 Alternatively, the intermediate compound of formula (106) can be prepared 

following the general procedure as described in Reaction Scheme 4. 




(106) 



O 




Formula (I) 

The starting materials for the above reaction scheme are commercially 
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REACTION SCHEME 4 




(106) 

Compound 112. The mixture of a pyridine compound of formula (105) (1 
5 equivalent) and the compound of formula (111) (1.5 equivalent) in an adequate solvent 
is heated at reflux for 4 - 24 hours. To the reaction mixture is added a basic solution 
such as NaOH solution. The aqueous layer is extracted by an organic solvent such as 
dichloromethane or ethyl acetate. The combined organic phase is dried, then 
evaporated to dryness. The crude compound is purified by column chromatography or 
1 0 crystallization to afford the compound of formula (112). 

Compound 113. A solution of compound of formula of (112) obtained above is 
dissolved in an adequate solvent and the protecting group PG is removed under 
standard deprotection conditions such as hydrolysis or hydrogenation to obtain the 
amine of fomnula (113). 
1 5 Compound 106. To a stirred solution of the amine of formula (1 1 3) (1 
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equivalent) in a solvent such as dichloromethane or toluene is added the solution of a 
compound of formula (102) (1 equivalent) in a solvent such as dichloromethane or 
toluene in the presence of a base such as triethylamine or Hunigs base. The resulting 
mixture is stirred at ambient temperature for an adequate time period and then 
5 quenched with water. The organic phase is washed with H2O, brine, dried over and 
then concentrated in vacuo to afford the product of formula (106). 

Alternatively, the compounds of formula (I) of the invention where W is 
-C(0)NH" and V is -C(0)-, -S(0)2- or -C(R^^)H- can be synthesized following the 
general procedure as described in Reaction Scheme 5. 
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REACTION SCHEME 5 




The starting materials for the above reaction scheme are commercially 
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available or can be prepared according to methods known to one skilled in the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
the above reaction scheme as follows: 

Compound 116. To a stirred solution of the amine of formula (114) (1 
5 equivalent) in a solvent such as dichloromethane or toluene is added the solution of a 
compound of formula (115) (1 equivalent) in a solvent such as dichloromethane or 
toluene in the presence of a base such as triethylamine or Hunigs base. The resulting 
mixture is stirred at ambient temperature for an adequate time period and then 
quenched with water. The organic phase is washed with H2O. brine, dried over and 

1 0 then concentrated in vacuo to afford the product of formula (116). 

Compound 117. A solution of compound of formula of (116) obtained above is 
dissolved in an adequate solvent and the protecting group PG is removed under 
standard deprotection conditions such as hydrolysis or hydrogenation to obtain the 
amine of fomiula (117). 

1 5 Compound 119. The mixture of a pyridine compound of formula (117) (1 

equivalent) and the compound of formula (118) (1.5 equivalent) in an adequate solvent 
is heated at reflux for 4-24 hours. To the reaction mixture is added a basic solution 
such as NaOH solution. The aqueous layer is extracted by an organic solvent such as 
dichloromethane or ethyl acetate. The combined organic phase is dried, then 

20 evaporated to dryness. The crude compound is purified by column chromatography or 
crystallization to afford the compound of fomnula (119). 

Compound 120. The nitro compound of formula (119) can be reduced to the 
corresponding amine compound of formula (120) using a standard hydrogenation 
process known to one skilled in the art. 

25 Compound of formula (I): 

Method A: To a stinted solution of compound of formula (120) (1 equivalent) in 
a solvent such as dichloromethane, acetonitrile or toluene is added the solution of a 
compound of formula (121) (1 equivalent) in the presence of a base such as 
triethylamine or Hunigs base (1 equivalent) at 0°C. The resulting mixture is stirred at 

30 ambient temperature for 8-24 hours and then quenched with water. The organic 
phase is washed with H2O. brine, dried and then concentrated in vacuo to afford the 
compound of formula (I) where W is -C(0)NH- and V is -C(0)-, -S(0)2- or -C(R^^)H-. 

Method B: To a solution of the compound of formula (122) (1 equivalent) in a 
solvent such as dichloromethane, toluene or THF is added a base such as 

35 triethylamine or Hunigs base (2.5 equivalent), followed by the addition of a coupling 
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10 



agent such as (3-dimethylaminopropyl)-ethyl carbodiimide (1,1 equivalent). The 
resulting mixture is stirred for 15 minutes to an hour and an amine of fomiula (120) (1.1 
equivalent) is added. The mixture is stirred at ambient temperature for 8-24 hours, 
then washed with water, dried and concentrated in vacuo. Purification by column 
chromatography or crystallization from a suitable solvent affords the compound of 
fomiula (1) where W is -C(0)NH- and V is -C(0)-, -S(0)2- or -C(R^^)H-. 

Alternatively, the compounds of formula (I) of the invention where W is 
-NHC(0)NH- and V is -C(0)-, -S(0)2- or-C(R^')H- can be synthesized following the 
general procedure as described in Reaction Scheme 6. 

REACTION SCHEME 6 
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Formula (I) 

The starting materials for the above reaction scheme are commercially 
available or can be prepared according to methods known to one skilled in the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
1 5 the above reaction scheme as follows: 

Compound of formula (I). To a stinted solution of the compound of fomnula 
(120) (1 equivalent) in an anhydrous solvent such as dimethylformamide is added an 
isocyanate of fomiula (123) (3 equivalent), and the mixture is then heated to 60 - 80**C 
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for 4 -24 hours. The mixture is concentrated in vacuum. Purification of the crude 
product by column chromatography or crystallization from a suitable solvent affords the 
compound of formula (I) W is -NHC(0)NH- and V is -C(0)-. -S(0)2- or -C(R^^)H-. 

Alternatively, the compounds of formula (I) of the invention where W is 
5 -S(0)2NH- and V is ~C(0)-, -S(0)2- or -C(R^^)H- can be synthesized following the 
general procedure as described in Reaction Scheme 7. 

REACTION SCHEME 7 




Formula (I) 

The starting materials for the above reaction scheme are commercially 
10 available or can be prepared according to methods known to one skilled in the art or by 
methods disclosed herein. In general, the compounds of the invention are prepared in 
the above reaction scheme as follows: 

Compound of formula (I): To a solution of compound of formula (120) (1 
equivalent) in a solvent such as dichloromethane, acetonitrile or toluene is added 
1 5 slowly the solution of compound of formula (124) (1 equivalent) at O^'C. The resulting 
mixture is stirred at ambient temperature for 8-24 hours and then quenched with 
water. After removal of solvent, the product was purified by chromatography to afford 
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the compound of formula (I) W is -S(0)2NH- and V is -C(0)- -8(0)2- or -C(R^^)H-. 

Alternatively, the compounds of formula (I) of the invention where W is -NH- 
and V is -C{0)-, -5(0)2- or -C(R^'')H- can be synthesized following the general 
procedure as described in Reaction Scheme 8. 
5 REACTION SCHEME 8 



(120) 




R6 R9 R8 

Formula (I) 



Reaction of amine (120) with an appropriate aldehyde in the presence of a 
reducing agent such as, but not limited to, sodium borohydride in a solvent such as, 
but not limited, ethanol produces compound of formula (I) (W = -NH-). 
1 0 Alternatively, the compounds of formula (I) of the invention where W is -O- and 

V is -C(0)-, -S(0)2- or -C(R^^)H- can be synthesized following the general procedure as 
described in Reaction Scheme 9. 
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REACTION SCHEME 9 
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Formula (I) 

Reaction of amine (120) with sodium nitrite in the presence of a Lewis acid 
such as, but not limited to, boron trifluoride diethyl ehterate in a solvent such as, but 
5 not limited to, A/,A/-dimethylformamide, generates a diazonium intermediate that can be 
converted into the acetoxy compound (125) by quenching the above reaction mixture 
with acetic anhydride. Hydrolysis of the ester compound (125) in the presence of a 
base such as, but not limited to, sodium hydroxide, produces a hydroxy intermediate 
that can be converted into the desired product of formula (I) (W = -0-) with an 
10 appropriate R^X in the presence of a base such as, but not limited to, sodium hydride 
in a solvent such as, but not limited to. tetrahydrofuran or A/,A/-dimethylfon7iamide. 

Alternatively, the compounds of formula (I) of the invention where W is -S(0)r 
(where t is 0. 1 or 2) and V is -C(0)-, -S(0)2- or -qR^^)H- can be synthesized following 
the general procedure as described in Reaction Scheme 10. 
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REACTION SCHEME 10 
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10 



Reaction of amine (120) with sodium nitrite in the presence of a Lewis acid 
such as, but not limited to, boron trifluoride diethyl ehterate in a solvent such as, but 
not limited to, A/,A/-dimethylformamlde, generates a diazonium intemiediate that can be 
converted into compound (126) by quenching the above reaction mixture with acetyl 
sulfide. Hydrolysis of the thioester compound (126) in the presence of a base such as, 
but not limited to, sodium hydroxide, produces a thiol intemiediate that can be 
converted into the desired sulfide product (127) (formula (I). W = -S-) with an 
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appropriate R^X in the presence of a base such as, but not limited to, sodium hydride 
in a solvent such as, but not limited to, tetrahydrofuran, 1,4-dioxane or 
A/,A/-dimethylformamide. Treatment of compound (127) with an oxidizing agent such 
as, but not limited to, sodium periodate in a mixture of methanol and water affords the 
5 sulfoxide compound (128) (fomnuia (I), W = -S(0)-). Alternatively, the sulfide 

compound (127) can be treated with trifluoro acetic anhydride and hydrogen peroxide 
in a solvent such as, but not limited to, dichloromethane to give the sulfone product 
(129) (formula (I), W = -S(0)2-). 

Alternatively, the compounds of fonnula (I) of the invention where W is 
1 0 -NHS(0)2- and V is -0(0)-, -S(0)2- or -C(R^^)H- can be synthesized following the 
general procedure as described in Reaction Scheme 1 1 . 

REACTION SCHEME 11 




>3 



Formula (I) 

Reaction of the pyridyl sulfonyl chloride (130) with an appropriate amine 
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(R^NHa) in the presence of a base such as, but not limited to, triethylamine and 
catalytical amount of /V,A/-dimethylformamide in a solvent such as, but not limited to, 
dichloromethane produces the sulfonamide compound (131). Treatment of (131) with 
a piperazine compound (104) in the presence of a base such as, but not limited to, 
5 potassium carbonate and tetrabutyl ammonium bromide in a solvent such as, but not 
limited to, dioxane leads to the formation of compound of formula (I) (W = -NHS(0)2-). 
Alternatively, the chloride or bromide compound (131, X = CI or Br) can react with a 
piperazine compound (104) under Buchwald amination reaction conditions (J. Org. 
Chem. 1997, 62, 4197) to form the desired product of formula (I). 

10 Although anyone skilled in the art is capable of preparing the compounds of 

the invention according to the general techniques disclosed above, more specific 
details on synthetic techniques for compounds of the invention are provided elsewhere 
in this specification for convenience. Again, all reagents and reaction conditions 
employed in synthesis are known to those skilled in the art and are available from 

1 5 ordinary commercial sources. 

The syntheses of compounds of this invention are illustrated by. but not limited 
to the following examples. 

PREPARATION 1 

20 SYNTHESIS OF [4-(5-AMINOPYRIDIN-2-YL)PIPERAZIN-1-YLH2- 

TRIFLUOROMETHYLPHENYL)METHANONE 

A. A solution of 2-chloro-5-nitropyridine (1 .58 g. 10.0 mmol) in DMF (1 5 
mL) was treated with 1-Boc-piperazine (1.96 g, 10.5 mmol) in the presence of DBU (3 
mL) and BU4NI (0.185 g. 0.5 mmol) at 80°C for 18 h. The reaction mixture was diluted 

25 with ethyl acetate at 25''C. The organic phase was washed with H2O, saturated NaCl, 
dried over MgS04 and then concentrated in vacuo to afford 4-(5-nitropyridin-2- 
yl)pipera2ine-1-carboxylic acid /erf-butyl ester as a yellow solid which was used for 
next step reaction without further purification. MS (ES+) m/z 309.4 (M+1). 

B. 4-(5-Nitropyridin-2-yl)piperazine-1-carboxylic acid terf-butyl ester (3.08 
30 g. 10 mmol) was treated with 15% TFA in dichloromethane (50 mL) at 25°C for 1 h. 

The solution was concentrated in vacuo to provide 1-(5-nitropyridin-2-yl)piperazine as 
a brown solid (2.0 g. 96% yield over two steps). MS (ES+) m/z 209.4 (M+1). 

C. 2-(Trifluoromethyl)benzoyl chloride (2.0 mL, 1 1 .0 mmol) was added 
slowly to a solution of 1-(5-nitropyridin-2-yl)piperazine (2,0 g, 10 mmol) and 

35 diisopropylethylamine (3.5 mU 20 mmol) in Dichloromethane (1 5 mL) at 0^0 under 
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argon. The mixture was then stirred at 25°C for 2 h. The reaction was quenched with 
H2O. The aqueous phase was extracted with ethyl acetate. The organic phase was 
washed with saturated NaCI and dried over anhydrous MgS04. The organic phase 
was concentrated and then purified by column chromatography to yield I4-(5- 
5 nitropyridin-2-yl)piperazin-1 -yl]-(2-trifluoromethylphenyl)methanone as a yellow solid 
(1.55 g, 41% yield). MS (ES+) m/z 381.1 (M+1). 

D. A mixture of [4-(5-nitropyridin-2-yi)piperazin-1-yl]-(2- 
trifluoromethylphenyl)-methanone (0.15 g, 0.4 mmol) and Pd-C (76 mg) in THF (5 mL) 
and MeOH (5 mL) was exposed to a hydrogen atmosphere at 25''C for 2 h. The 
10 reaction mixture was filtered and the solution was concentrated in vacuo to provide the 
title compound as a dark purple solid (0.121 g, 86 % yield). MS (ES+) m/z 351.0 (M+1). 

EXAMPLE 1 

SYNTHESIS OF 1-PENTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN- 
1 5 1 -YL]PYRIDIN-3-YL}UREA 

Pentylisocyanate (0.034 g, 0.30 mmol) was added slowly to a solution of [4-(5" 
aminopyridin-2"yl)piperazin-1-yl]-(2-trifluoromethylphenyl)methanone (0.050 g, 0.15 
mmol) in dichloromethane (2 mL) at 0°C. The mixture was stirred at 25°C for 16 h. 
After removal of dichloromethane, the residue was purified by column chromatography 
20 to yield the title compound as a light purple solid (24.5 mg, 35 % yield). ''H NMR (300 
MHz, CDCI3) 5 7.99, 7.71. 7.58. 7.33, 6.62, 6.28, 4.69. 3.91. 3.58, 3.43. 3.28. 3.18, 
1.45, 1.27, 0.88. MS (ES+) m/z 464.2 (M+1). 

The following compounds were synthesized similarly as described in Example 

25 1. 

EXAMPLE 1.1 

1-Butyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yi]-pyridin-3-yl}urea; ^H 
NMR (CDCI3) 5 7.98, 7.71, 7.63-7.51, 7.33, 6.62 , 6.44, 4.79, 4.30, 3.97-3.85, 3.57, 
30 3.44-3.41, 3.30-3.27. 3.22-3.16 , 1.49-0.83 . MS (ES+) m/z 450.3 (M+1). 

EXAMPLE 1.2 

1-Phenethyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridin-3-yl}urea; 
^H NMR (300 MHz, CDCI3) 5 9.09, 8.23, 8.11. 7.79. 7.72-7.58, 7.46-7.17, 6.60, 
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4.25-4.10, 3.95-3.85, 3.85-3.15, 2.87. MS (ES+) /n/z 498.4 (M+1). 

EXAMPLE 1.3 

1 -Benzyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1 -yl]-pyridin-3-yl}urea; ^ H 
5 NMR (300 MHz, CDCI3) 5 9.21 , 8.18, 7.83, 7.73, 7.70-7.50. 7.15-7.05, 6.39, 4.27, 4.15- 
3.95. 3.85-3.65. 3.55-3.20. MS (ES+)/n/z 484.1 (M+1). 

EXAMPLE 1.4 

1 -[6-(4-Cyclohexanecarbonylpiperazin-1 -yl)pyriclin-3-yl]-3-pentylurea; ^ H NMR 
10 (300 MHz, CDCI3) 8 8.01. 7.61, 6.63, 4.78, 3.73-3.24, 3.21-3.16, 2.54-2.47, 1.83-1.77, 
1.72-1.32, 1.30-1.25, 0.91-0.86. MS (ES+) /tVz 401.9 (M). 

EXAMPLE 1.5 

1-[6-(4-Cyclopentanecarbonylpiperazin-1 -yl)pyridin-3-yl]-3-pentylurea; 'H NMR 
15 (300 MHz, CDCI3) 5 8.04, 7.58. 6.65. 4.53. 3.78-3.45, 3.25-3.19, 2.97-2.94, 1.89-1.74, 
1.55-1.47. 1.34-1.26. 0.92-0.89. MS (ES+) m/z 388.3 (M+1). 

EXAMPLE 1.6 

1 -Pentyl-3-{6-[4-(pyridine-4-carbonyl)piperazin-1 -yl]-pyridin-3-yl}urea; 'H NMR 
20 (300 MHz. CDCI3) 8 8.71. 8.02. 7.62-7.6. 7.16-7.1. 6.62-6.61. 6.22, 4.62, 3.85-3.82, 
3.62-3.45, 3.23-3.18. 1.46-1.4, 1.39-1.22, 0.88. MS (ES+) /n/z 397.0 (M+1). 

EXAMPLE 1.7 

1 -Pentyl-3-{6-[4-(pyridine-2-carbonyl)piperazin-1 -yl]-pyridin-3-yl}urea; NMR 
25 (300 MHz, CDCI3) 8 8.6, 8.00, 7.83, 7.80, 7.78-7.65, 7.38-7.24, 6.60, 6.50. 4.84. 3.93. 
3.75. 3.60. 3.53. 3.18, 1.75. 1.47. 1.34-1.23, 0.90. MS (ES+) /n/z 397.0 (M+1). 

EXAMPLE 1.8 

1 -(4-Fluoro-benzyl)-3-{6-[4-(2-trifluoromethyl-benzoyl)-piperazin- 1 -yl]-pyridin-3- 
30 yl}-urea; ^H NMR (300 MHz DMSO-ds) 6 9.25. 8.28. 7.85. 7.77, 7.67, 7.55, 7.31 , 7.23. 
7.13. 7.06, 4.28. 3.66. 3.24. 
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EXAMPLE 2 

SYNTHESIS OF PENTANE-1 -SULFONIC ACID {6-[4-(2- 
TRIFLU0R0METHYLBENZ0YL)PIPERAZIN-1-YL]PYRIDIN-3-YL}AMiDE 
1-Pentanesulfonyl chloride (0.034 g, 0.30 mmol) was added slowly to a solution 
5 of [4-(5-aminopyridin-2-yl)piperazin-1-yl]-(2-ttifluoromethylphenyl)methanone in 

pyridine (2 mL) at O'C. The mixture was stirred at 25'>C for 16 hours and then diluted 
with dichloromethane. The organic phase was washed with water and saturated NaCI 
solution, dried over anhydrous MgS04. After removal of dichloromethane, the product 
was purified by column chromatography to afford the title compound in 4% yield (2.7 
10 mg). NMR (300 MHz, CDCI3) 5 8.02, 7.87, 7.74,7.61, 7.36, 6.94, 4.47. 4.11, 3.87, 
3.68, 3.60, 3.42, 2.99, 1.77, 1.32, 0.88. MS (ES+) m/z 485.2 (M+1). 

The following were synthesized similarly as described in Example 2. 

15 EXAMPLE 2.1 

Butane-1 -sulfonic acid {6-[4-(2-trifluoromethylbenzoyl)-piperazin-1 -yl]pyridin-3- 
yOamide; ^H NMR (300 MHz, CDCI3) 5 8.02, 7.72, 7.61-7.50, 7.35. 6.63, 6.24. 3.95- 
3.87. 3.66-3.60, 3.50-3.47, 3.30-3.28, 3.03-2.98. 1.84-1.79. 1.44 1.39. 0.93. MS (ES+) 
m/z 471.2 (M+l). 

20 

EXAMPLE 2.2 

Hexane-1 -sulfonic acid {6-[4-<2-trifluoromethylbenzoyl)-plperazin-1 -yl]pyridin-3- 
yl}amide; ^H NMR (300 MHz, CDCI3) 5 8.02. 7.73. 7.50-7.62. 7.36. 6.62, 6.02. 3.81- 
4.02. 3.59-3.76. 3.50, 3.31, 3.00, 1.77-1.88, 1.50-1.71, 1.20-1.46, 0.86. MS (ES*) m/z 
25 499 (M+1). 

EXAMPLE 2.3 

Pentane-1 -sulfonic acid {6-[4-(2-bromobenzoyl)piperazin-1 -yl]pyridin-3- 
yl}amide; 8.00, 7.58, 7.50, 7.35, 7.30-7.20, 6.64, 6.38, 4.05-3.95. 3.95-3.80. 3.75-3.25, 
30 3.05-2.95, 1 .90-1 .75, 1 .59, 1 .45-1 .25. 0.90. MS (ES*) m/z 494.9 (M). 496.0 (M). 

EXAMPLE 2.4 

Hexane-1 -sulfonic acid {6-[4-(2.5-dichlorobenzoyl)piperazin-1 -yl]pyridin-3- 
yl}amide; ^H NMR (CDCI3) 6 8.02. 7.58-7.45. 7.4-7.22. 6.73. 4.01-3.8. 3.65-3.24. 3.04- 
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2.98, 1.9-1.78, 1.65-1.44. 1.42-1.2. 0.88. MS (ES+) m/z 499.2 (M). 

EXAMPLE 2.5 

Pentane-1 -sulfonic acid {6-[4-(2,5-dichlorobenzoyi)piperazin-1-yl]pyriclin-3- 
5 yl}amide; NMR (300 MHz. CDCI3) 5 8.07. 7.58, 7.39-7.31, 6.62, 6.15, 3.98-3.82, 
3.72-3.51, 3.48-3.35, 3.00, 1.89-1.80, 1.42-1.29. 0.90. MS (ES+) m/z 484.8 (M). 

EXAMPLE 2.6 

Hexane-1 -sulfonic acid {6-[4-(naphthalene-1-carbonyl)piperazin-1 -yl]pyridin-3- 
10 yi}amide; NMR: (CDCI3) 5 8.02, 7.92-7.80, 7.48-7.4, 6.79, 6.02, 4.18-3.98, 3.68- 
3.64, 3.48-3.25, 3.03-2.98,1.9-1.88, 1.62-1.44, 1.42-1.22, 0.88. MS (ES+) m/z 481.2 
(M+l). 

EXAMPLE 2.7 

1 5 Pentane-1 -sulfonic acid {6-[4-(naphthalene-1 -oarbonyl)-piperazin-1-yl]pyridin-3- 

yl}amide; NMR (300 MHz, CDCI3) 5 8.01, 7.97-7.81. 7.56-7.41, 6.61, 6.08, 4.18- 
3.95, 3.78-3.62, 3.48-3.25. 2.98, 1.84-1.78. 1.39-1.26, 0.92. MS (ES+) m/z 466.9 (M). 

EXAMPLE 3 

20 SYNTHESIS OF 3-PHENYL-A/-{6-t4-(2-TRIFLUOROMETHYLBENZOYL)PiPERAZIN- 

1-YL]PYRIDIN-3-YL}PROPIONAMIDE 
HydrocinnamoyI chloride (0.037 ml, 0.25 mmol) in dichloromethane was added 
to a solution of [4-(5-aminopyridin-2-yl)piperazin-1-yl]-(2- 

trifluoromethylphenyl)methanone (0.070 g, 0.20 mmol) in dichloromethane (2 mL) and 
25 diisopropylethylamine (0.087 mL) at 0°C. The mixture was stin-ed at 25°C for 16 h and 
then diluted with dichloromethane. The organic phase was washed with water and 
saturated NaCI solution, dried over anhydrous MgS04. After removal of 
dichloromethane, the title compound was obtained in 7.6% yield (7.3 mg) after column 
purification. NMR (300 MHz, CDCI3) 5 7.99, 7.80, 7.71, 7.56. 7.27, 6.91, 6.61, 3.91, 
30 3.57. 3.43. 3.27, 3.04. 2.64. MS (ES+) m/z 483.0 (M+1 ). 

The following were synthesized similarly as described in Example 3. 
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EXAMPLE 3.1 

4-Methylpentanoic acid {6-[4-(2-trifluoromethylbenzoyl)-pipera2in-1 -yl]pyridin-3- 
yl}amide; NMR (300 MHz, CDCI3) 8 8.10, 7.88. 7.70, 7.68-7.52, 7.35, 6.98, 6.63, 
3.92-3.89, 3.57, 3.43-3.42, 3.27, 2.34, 1.64-0.87. MS (ES+) m/z 448.8 {M+1). 

5 

EXAMPLE 3.2 

Hexanoic acid {6-[4-(2-trifiuoromethylben2oyl)pipera2in-1-yl]pyridin-3-yl}amide; 
NMR (300 MHz, CDCI3) 5 9.48, 8.56-8.37, 8.00, 7.78, 7.75-7.54, 7.38, 6.95, 4.18- 
3.34, 2.26, 1 .68-1 .54, 1 .37-1 .20, 0.88. MS (ES+) m/z 449.0 (M+1 ). 

10 

EXAMPLE 3.3 

Heptanoic acid {6-[4-(2-trifluoromethylbenzoyl)plperazin-1 -yl]pyridin-3-yl}amide; 
NMR (300 MHz, CDCI3) 5 8.16, 7.95, 7.76, 7.62-7.48, 7.35, 7.18, 6.60. 4.02-3.80. 
3.62-3.25, 2.34, 1.80-1.45, 1.42-1.18, 0.97. MS (ES+) m/fe 462.9 (M+1). 

15 

EXAMPLE 3.4 

Heptanoic acid {6-[4-(2,5-dichlorobenzoyl)piperazin-1-yl]pyridin-3-yl}amide; ^H 
NMR (300 MHz, CDCI3) 5 8.16, 7.92. 7.34. 6.64, 3.80-4.00. 3.25-3.63, 2.37, 1.72, 1.20- 
1.42, 0.84. MS (ES+) m/z 463.2 (M+1). 

20 

EXAMPLE 3.5 

Hexanoic add {6-[4-(naphthalene-1 -carbonyl)piperazin-1 -yl]pyridin-3-yl}amide; 
NMR (300 MHz, CDCI3) 88.10. 7.89. 7.40-7.59. 7.11, 6.60, 3.91-4.19, 3.60-3.79. 

3.20- 3.43. 2.35, 1.50-1.78, 1.20-1.40, 0.87. MS (ES+) m/z 431 .4 (M+1). 

25 

EXAMPLE 3.6 

Hexanoic acid {6-[4-(2,5-dichlorobenzoyl)piperazin-1-yl]pyridin-3-yl}amide; 'H 
NMR (300 MHz, CDCI3) 8 8.17. 7.93, 7.34, 6.63. 3.81-4.00, 3.24-3.62. 2.37, 1.74. 1.20- 
1.40. 0.88. MS (ES+) m/z 449.2 (M+1). 

30 

EXAMPLE 3.7 

Heptanoic acid (6-[4-(naphthalene-1-carbonyl)piperazin-1-yi]pyridin-3-yl}amide; 
^H NMR (300 MHz. CDCI3) 5 8.09, 7.87, 7.40-7.58, 7.10. 6.60, 3.91-4.19, 3.59-3.80. 

3.21- 3.42. 2.35, 1.50-1.79. 1.20-1.40, 0.86. MS (ES+) m/z 445.4 (M+1). 
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EXAMPLE 3.8 

Cyclohexanecarboxylic acid [6-(4-cyclohexanecarbonylpiperazin-1 -yl)pyridin-3- 
yl]amide; M NMR (300 MHz, CDCI3) 5 8.13, 7.91 . 7.32, 6.62, 3.74-3.40, 2.51, 2.24, 
5 1.97-1.72, 1.69-1.51, 1.32-1.25. MS (ES+) /n/z 399.3 (M+1). 

EXAMPLE 3.9 

Cyclohexanecarboxylic acid {6-[4-(2-trifluoromethylbenzoyl)piperazin-1- 
yl]pyridin-3-yl}amide; NMR (300 MHz, CDCI3) 5 8.03, 7.82, 7.64, 7.50-7.40, 7.25, 
10 6.57, 3.96-3.82, 3.60-3.50. 3.45-3.35, 3.30-3.20. 2.30-2.15, 2.00-1.60. 1.60-1.40, 1.35- 
1.20. MS (ES+) m/z 399.3 (M+1). 



1 5 TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDINE-3-SULFONIC ACID (2- 



A. To a stirred solution of 3-bromo-2-chloropyridine-5-sulphonyi chloride 
(1.000 g, 3.437 mmol) in dichloromethane (20.0 mL) was added 2- 
cyclopropyletliylamine (0.440 g, 5.167 mmol). triethylamine (0.72 mL, 5.167 mmol) and 

20 3 drops of DMF. The resulting mixture was stirred at room temperature for 24 h and 
then concentrated in vacuo. Diethyl ether (20.0 mL) was added to the crude compound 
and the solution was filtered. The obtained solid was used without further purification 
(0 ^2 g. 37%y 'H NMR (300 MHz. CDCI3) 8 8.760. 8.34, 4.74-4.70, 3.15-3.08, 1.45- 
1.39, 0.64-0.53. 0.48-0.42, 0.07-0.02. 

25 B. To a stirred solution of 5-brorno-6-chloro-pyridine-3-sulfonic acid (2- 



cyclopropylethyl)amide (0. 432 g, 1.272 mnrto l) in dioxane (15.0 mL) was added (5- 
fluoro-2-trifluoromethylphenyl)piperazin-1-yl-methanone (0.386 g, 1.399 mmol), 
potassium carbonate (0.703 g, 5.080 mmol) and tetrabutyl ammonium bromide (0.042 
g, 0.130 mmol). The resulting mixture was stirred at reflux for 48 h, filtered and then 
30 concentrated in vacuo. The crude product was purified by column chromatography, 
eluting with a solvent gradient of 35% ethyl acetate and 65% hexane to yield the 
desired product (0.235 g, 32%). 'H NMR (300 MHz, CDCI3) .5 8.59-8.58, 8.16-8.15. 
7.74-7.69, 7.24-7.18, 7.08-7.04. 4.97-4.93, 4.03-3.85. 3.60-3.55, 3.43-3.33, 3.07-2.99, 
1.41-1.34, 0.60-0.53. 0.43-0.37. 0.025-0.015. "C NMR (75 MHz, CDCI3) 8 166.1. 



EXAMPLE 4 



SYNTHESIS OF 5-BROMO-6-[4-(5-FLUORO-2- 



CYCLOPROPYLETHYL)AMIDE 
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162.6, 145.4, 141.1, 130.5, 129.6, 129.5, 116.7, 116.4, 114.9. 114.7, 110.3, 48.8, 48.6. 
46.9, 43.5, 41.6, 34.5, 8.2, 4.2. MS (ES+) m/z 581 (M). 

EXAMPLE 5 

5 SYNTHESIS OF 6-[4-(5-FLUORO-2-TRiFLUOROMETHYLBENZOYL)PIPERAZIN-1- 
YL]PYRIDINE-3-SULF0NiC ACID (2-CYCLOPROPYLETHYL)AMIDE 
To a stirred solution of 5-bromo-6-[4-(5-fluoro-2- 
trifluoromethylbenzoyl)piperazjn-1-yl]-pyridine-3-sulfonic acid (2- 
cyclopropylethyl)amide (0.100 g, 0,173 mmol) in methanol (5.0 mL) was added Pd/C 
1 0 (0.050 g, 12 mol%). The mixture was placed under an atmosphere of hydrogen for 24 
hours. The reaction mixture was filtered through celite and concentrated in vacuo. The 
crude product was purified by column chromatography, eluting with a solvent gimlient 
of 35% ethyl acetate and 65% hexane to yield the desired product ( 0.020 g, 24%j . 
NMR (300 MHz. CDCI3) 5 8.58-8.57, 7.87-7.83, 7.76-7.71. 7.26-7.23, 7.08-7.04, 6.65- 
15 6.62, 4.60-4.56, 4.00-3.93, 3.86-3.64, 3.32-3.28, 3.04-2.97, 1.40-1.33, 0.59-0.53, 0.43- 
0.37, 0.025-0.008. ^^C NMR (75 MHz, CDCI3) 5 166.1, 162.6, 159.7, 148.2, 136.7, 
129.7, 125.1, 124.7, 116.8, 116.5, 114.9, 114.7, 105.8, 46.5, 44.3, 44.2, 43.4, 41.4, 
34.4, 8.2. 4.2. MS (ES+) m/z 501 (M+1). 

20 EXAMPLE 6 

MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY OF A TEST 
COMPOUND USING MOUSE LIVER MICROSOMES. 

The identification of compounds of the invention as SCD inhibitors was readily 
accomplished using the SCD enzymes and microsomal assay procedure described in 
25 Brownlie et at, PCT published patent application. WO 01/62954. 

Preparation of Mouse Liver Microsomes: 

Male ICR mice, on a high-carbohydrate, low fat diet, under light halothane (15% 
in mineral oil) anesthesia are sacrificed by exsanguination during periods of high 
enzyme activity. Livers are immediately rinsed with cold 0.9% NaCI solution, weighed 
30 and minced with scissors. All procedures are perfonmed at 4°C unless specified 

otherwise. Livers are homogenized in a solution (1:3 w/v) containing 0.25 M sucrose, 
62 mM potassium phosphate buffer (pH 7.0), 0.15 M KCI, 1.5 mM A/-acetyleysteine, 5 
mM MgCl2, and 0.1 mM EDTA using 4 strokes of a Potter-Elvehjem tissue 
homogenizer. The homogenate is centrifuged at 10,400 x g for 20 min to eliminate 
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mitochondria and cellular debris. The supernatant is filtered through a 3-layer 
cheesecloth and centrifuged at 105,000 x g for 60 min. The microsomal pellet is gently 
resuspended in the same homogenization solution with a small glass/teflon 
homogenizer and stored at -70°C. The absence of mitochondrial contamination is 
5 enzymatically assessed. The protein concentration is measured using bovine serum 
albumin as the standard. 

Incubation of Mouse Liver Microsomes with Test Comoounds: 

Reactions are started by adding 2 mg of microsomal protein to pre-incubated 
tubes containing 0.20 |uCi of the substrate fatty acid (l-^'^C palmitic acid) at a final 
1 0 concentration of 33.3 \iM in 1 .5 ml of homogenization solution, containing 42 mM NaF, 
0.33 mM niacinamide, 1.6 mM ATP, 1.0 mM NADH, 0.1 mM coenzyme A and a 10 |j.M 
concentration of test compound. The tubes are vortexed vigorously and after 15 min 
incubation in a shaking water bath (37*^0), the reactions are stopped and fatty acids 
are analyzed. 

1 5 Fatty acids are analyzed as follows: The reaction mixture is saponified with 

10% KOH to obtain free fatty acids which are further methylated using BF3 in methanol. 
The fatty acid methyl esters are analyzed by high performance liquid chromatography 
(HPLC) using a Hewlett Packard 1090, Series II chromatograph equipped with a diode 
array detector set at 205 nm. a radioisotope detector (Model 171, Beckman, CA) with a 

20 solid scintillation cartridge (97% efficiency for ^"^C-detection) and a reverse-phase ODS 
(C-18) Beckman column (250 mm x 4.6 mm i.d.; 5 pm particle size) attached to a pre- 
column with a pBondapak C-18 (Beckman) Insert. Fatty acid methyl esters are 
separated isocratlcally with acetonitrile/water (95:5 v:v) at a flow rate of 1 mL/min and 
are identified by comparison with authentic standards. Alternatively, fatty acid methyl 

25 esters may be analyzed by capillary column gas-chromatography (GC) or Thin Layer 
Chromatography (TLC). 

Those skilled in the art are aware of a variety of modifications to this assay that 
can be useful for measuring inhibition of stearoyl-CoA desaturase activity in 
microsomes by test compounds. 

30 Representative compounds of the invention showed activity as inhibitors of 

SCD when tested in this assay. The activity was defined in terms of % SCD enzyme . 

activity remaining at the desired concentration of the test compound. 

* * * * * 

All of the U.S. patents. U.S. patent application publications, U.S. patent 
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applications, foreign patents, foreign patent applications and non-patent publications 
referred to in this specification and/or listed in the Application Data Sheet are 
incorporated herein by reference, in their entirety. 

From the foregoing it will be appreciated that, although specific embodiments of 
5 the invention have been described herein for purposes of illustration, various 
modifications may be made without deviating from the spirit and scope of the invention. 
Accordingly, the invention is not limited except as by the appended claims. 
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WHAT IS CLAIMED IS 

1 . A method of inhibiting human stearoyl-CoA desaturase (hSCD) activity 
comprising contacting a source of hSCD with a compound of formula (I): 




wherein: 

X and y are each independently 1 , 2 or 3; 

W is »0-. -N(R>, -C(R^)2- "C(OV, -0C(0)-, -S(0)r; (where t is 0, 1 or 
2). -N(R^)S(0)r (where t is 1 or 2). -S(0)2N(R^)-. -C(0)N(R>, -C(S)N(R^)-, 
-0S(0)2N(R^)-, -OC(0)N(R^h -OC{S)N(R^)-, -N(R^)C(0)N(R> or-N(R')C(S)N(R')-; 

V is -C(0>. -C(S)-, -C(0)N(R')-. -C(0)0-, -C(S)0-, -S(0)r(where t is 1 
or 2), -S(0)tN(R^)- (where t is 1 or 2) or -C(R^^)H; 

each is independently selected from the group consisting of 
hydrogen, Ci-Ci2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and C7-Cigaralkyl; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2aikenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyaikyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ciaheteroaryl, and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
Ca-CiahydroxyalkyI, CrCighydroxyalkenyl, C2-Ci2alkoxyalkyl. C3-Ci2cycloalkyl,'^ 
C4-Ci2cycloalkylalkyl. aryl, CrCigaralkyl. C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and Ca-CigheteroarylalkyI; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano. nitro or-N(R^^)2; 
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R'^ R^ R'^ R^ R^^ and R^^" are each independently selected 
from hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R^^ together, or R^and R^^ together, or 
R^° and R^°^ together are an oxo group, provided that when V is -C(0)-, R^and PJ^ 
together or R^and R®^ together do not form an oxo group, while the remaining R^, R^^ 
R®, R^^ R^ R^^ R^°, and R^°^ are each independently selected from hydrogen or 
Ci-CaalkyI; 

or one of R'°, R^°^ R^ and R^" together with one of R^ R^". R^ and R'" 
form an alkylene bridge, while the remaining R^°, R^°^ R^ R^^ R®, R^^ R^ and R^^ are 
each independently selected from hydrogen or Ci-CaalkyI; 

R'*'' is hydrogen or d-Csalkyl; and 

each R^^ is independently selected from hydrogen or Ci-Cealkyl; 
a stereoisomer, enantiomer or tautomer thereof, a phamnaceuticaliy 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

2. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to the 
mammal in need thereof a therapeutically effective amount of a compound of formula 
(I): 




wherein; 

X and y are each independently 1, 2 or 3; 

W is -O", -N{R^)-, -C(R')2-, -C(OK -0C(0)-, -S(0)r; (where t is 0. 1 or 
2), -N(R')S(0)r (where t is 1 or 2), -S(0)2N(R^)-. -C(0)N(R')-, -C(S)N(R')-. 
-0S(0)2N(R')-, -OC(0)N(R'V, -OC(S)N(R^)-, -N(R^)C(0)N(R')- or -N(R')C(S)N(R')s 

V is -C(0)-, -C(S)-, -C(0)N(R')-, -C(S)N(R>, -C(0)0-, -C(S)0-, 
-S(0)r(where t is 1 or 2), -S(0)iN(R> (where t is 1 or 2) or -C(R^^)H; 

each R^ is independently selected from the group consisting of 
hydrogen, Ci-Ci2alkyl, C2-Ci2hydroxyalkyl. C4-Ci2cycloalkylalkyl and CrCigaralkyI; 
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is selected from the group consisting of Ci-Ci2all<yl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-Ci2lieterocyclyl, Ca-CiaheterocyclylalkyI, 
CrCi2heteroaryl, and C3-Ci2l^eteroarylalkyl; 

or is a multi-ring structure liaving 2 to 4 rings wherein tlie rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, Ca-CtacycloalkyI, 
C4-Ci2cycloalkylalkyl, aryl, Cz-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R® and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano. nitro or -N(R^^)2; 

R^ R^^ R^ R^, R^ R^°, and R^°^ are each independently selected 
from hydrogen or d-Csalkyl; 

or R^ and R^^ together, or R^and R®^ together, or R^and R®^ together, or 
R^^ and R^°^ together are an oxo group, provided that when V is -C(0)-. R^and R^^ 
together or R^ and R®^ together do not form an oxo group, while the remaining R^, R^^, 
R®, R®^, R^ R^^, R^°, and R^°^ are each independently selected from hydrogen or 
Ci-CaalkyI; 

or one of R^°, R^°^ R^ and R^^ together with one of R^ R^ and R^" 
form an aikyiene bridge, while the remaining R^°, R^^^ R^ R^^ R^ R®^ R^ and R^^ are 
each independently selected from hydrogen or Ci-CsalkyI; 

R^'' is hydrogen or Ci-CsalkyI; and 

each R^^ is independently selected from hydrogen or Ci-CealkyI; 
a stereoisomer, enantiomer or tautomer thereof, a phamriaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

3. The method of Claim 2 wherein the mammal is a human. 

4. The method of Claim 3 wherein the disease or condition is selected 
from the group consisting of Type II diabetes, fatty liver, non-alcoholic steatohepatitis. 
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impaired glucose tolerance, insulin resistance, obesity, dyslipidemia and metabolic 
syndrome and any combination of these. 

5. Tlie method of Claim 4 wherein the disease or condition is Type II 
diabetes. 

6. The method of Claim 4 wherein the disease or condition is obesity. 

7. The method of Claim 4 wherein the disease or condition is metabolic 
syndrome. 

8. The method of Claim 4 wherein the disease or condition is fatty liver. 

9. The method of Claim 4 wherein the disease or condition is non-alcoholic 
steatohepatitis. 

10. A compound of formula (Ila): 




(Ila) 



O 

wherein: 

X and y are each independently 1 , 2 or 3; 

R^ is selected from the group consisting of hydrogen, C^-Ciaalkyl, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cr-Cigaralkyl; 

R^is selected from the group consisting of C7-Ci2alkyl, C3-Ci2alkenyl, 
Cr-Ci2hydroxyalkyl, C2-Ci2alkoxyalkyl, C3-Ci2hydroxyalkenyI, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyi, Cia-Cigaralkyl, Ci-Ci2heteroaryl, C3-Ci2heterocyclylalkyl, 
C3-Ci2heterocyclyl, and C3-Ci2heteroarylalkyl, provided that R^ is not pyrazinyl, 
pyridinonyl, pyrrolidinonyl or imidazolyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
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heteroaryl, where some or all of the rings may be fused to each other; 

R^ls selected from the group consisting of C3-Ci2alkyl, C3-Ci2alkenyl. 
C3-Ci2hydroxyalkyl, C3-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, Cs-Ciaheterocyclyl. Ca-CiaheterocyclyialkyI, 
CrCi2 heteroaryl and C3-Ci2heteroarylalkyl; 

or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R® and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitre or -N(R^^)2; 

R^ R^^ R^ R®^ R^ R®', R^° and R^°^ are each independently selected 
from hydrogen or CrCaalkyI; 

or R^and R®^ together, or R^° and R^^^ together form an oxo group, while 
the remaining R^ R^^, R®, R®^, R®, R®^ R^°, and R^^ are each independently selected 
from hydrogen or Ci-CsalkyI; 

or one of R^ R^^ R'° and R^°", together with one of R^ R®^ R^ and R^^ 
form an alkylene bridge, while the remaining R^°, R^®^ R^ R^^ R^ R**^ R^ and R^^ are 
each independently selected from hydrogen or Ci-Caalkyl; and 

each R^^ is independently selected from hydrogen or Ci-CealkyI; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

1 1 . The compound of Claim 1 0 wherein: 

X and y are each independently 1, 2 or 3; 

R^ is selected from the group consisting of hydrogen, CrCiaalkyI, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cr-CigaralkyI; 

R^is selected from the group consisting of C7-Ci2alkyl, C3-Ci2alkenyl, 
Cy-CiahydroxyalkyI, C2-Ci2alkoxyalkyl, C3-Ci2hydroxyalkenyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, Cis-CigaralkyI, CrCi2heteroaryl, C3-Ci2heterocyclylalkyl. 
Cs-Ciaheterocyclyl and Ca-CiaheteroarylalkyI, provided that R^ is not pyrazinyl, 
pyridinonyl, pyrrolidinonyl or imidazolyl; 

R^is selected from the group consisting of Cs-CiaalkyI, Ca-Ciaalkenyl, 
C3-Ci2hydroxyalkyl, C3-Ci2hydroxyalkenyl, Cs-CiaalkoxyalkyI, Ca-CiacycloalkyI, 
C4-Ci2cycloalkylalkyl, aryl, CT-CigaralkyI, Ca-Ciaheterocyclyl, C3-Ci2heterocyclylalkyl. 
C1-C12 heteroaryl and C3-Ci2heteroarylalkyl; 
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R*. and R® are each independently selected from hydrogen, bromo. 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2: 

R^ R^', R^ R^^ R^ R®^ R^° and R^°^ are each Independently selected 
from hydrogen or CrCaalkyI; and 

each R^^ Is independently selected from hydrogen or CrCealkyl. 

12. The compound of Claim 1 1 wherein: 
X and y are each 1 ; 

R^ is selected from the group consisting of hydrogen or Ci-Ci2alkyl; 

R^is selected from the group consisting of Cz-Ciaalkyl, Ca-Ciaalkenyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, Ci3-Cigaralkyl, CrCi2heteroaryl, 
C3-Ci2heterocyclylalkyl and C3-Ci2heteroarylalkyl; 

R^is selected from the group consisting of Ca-CiaalkyI, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl. aryl, Cy-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
C1-C12 heteroaryl and C3-Ci2heteroaryla!kyl; 

R^. R^ and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^, R^^ R\ R®^ R^ R®^, R^° and R^^^ are each independently selected 
from hydrogen or Ci-CsalkyI; and 

each R^^ is independently selected from hydrogen or Ci-Cealkyl. 

13. The compound of Claim 12 wherein: 

R^ is C3-Ci2cycloalkyl or C4-Ci2cycloalkylalkyl; 
R^ is selected from the group consisting of C3-Ci2cycloalkyl or 
C4-Ci2cycloalkylalkyl; 

R"*, R^ and R® are each hydrogen; and 

R^ R^^ R^ R^^ R^ R^^ R^° and R^^^ are each hydrogen or d-Caalkyl. 

14. The compound of Claim 13 wherein: 
R^ is C3-Ci2cycloa!kyl; and 

R^ is C3-Ci2cycloalkyl. 

15. The compound of Claim 14, namely. Cyclohexanecarboxylic acid [6-(4- 
cyclohexanecarbonyl-plpera2in-1-yl)pyridin-3-yl]amide. 
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16. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 10. 

17. A pharmaceutical composition comprising a phamiaceutically 
acceptable excipient and a therapeutically effective amount of a compound of 
Claim 10. 

18. A compound of formula (lib): 




v\^herein: 

X and y are each independently 1 , 2 or 3; 

is selected from the group consisting of hydrogen, Ci-Ci2alkyl, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cy-CigaralkyI; 

is selected from the group consisting of Ci-Ci2alkyl. C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, CrCealkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, CrCigaralkyI, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl, Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

is phenyl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, Ci-CealkyI, CrCstrihaloalkyI, 
Ci-Cetrihaloalkoxy, Ci-Cealkylsulfonyl, -N(R^^)2, -OC(0)R^^ -C{0)OR^^ -S(0)2N(R^^)2, 
cycloalkyi, heterocyclyl, heteroaryl and heteroarylcycioalkyl, provided that R^ is not 
phenyl substituted with optionally substituted thienyl; 

R^ R^ and R® are each independently selected from hydrogen, bromo, 
fluoro. chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R^ R^', R^ R®', R'°, and R^°" are each independently selected 
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from hydrogen or Ci-CaalkyI; 

or R^and R®^ together, or R^° and R^°^ together form an oxo group, while 
the remaining R^ R^^ R^ R®', R^ R^', R^° and R^°^ are each independently selected 
from hydrogen or d-Csalkyl; 

or one of R^ R^^ R^° and R^°', together with one of R^ R'", R^ and R'^ 
form an alkylene bridge, while the remaining R^°, R^°^ R^ R^^ R^ R^^ R^ and R^^ are 
each independently selected from hydrogen or CrCaalkyi; and 

each R*"^ is independently selected from hydrogen, Ci-CealkyI, 
Ca-CecycloalkyI, aryl or aralkyi; and 

each R''^ is independently selected from hydrogen or Ci-CealkyI; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically 
acceptable salt thereof, a phannaceutical composition thereof or a prodrug thereof. 

1 9, The compound of Claim 1 8 wherein: 

X and y are each independently 1 , 2 or 3; 

R^ is selected from the group consisting of hydrogen, CrCiaalkyI, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cy-CigaralkyI; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl. Ci-Cealkoxy, C3-Ci2alkoxyalkyl. 
C3-Ci2cycloalkyi, C4-Ci2cycloaIkylalkyl, Cr-CigaralkyI, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl, Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

R^ is phenyl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, Ci-CealkyI, Ci-Cetrihaloalkyl. 
Ci-Cetrihaloalkoxy, Ci-Cealkylsulfonyl, -N{R%, -OC(0)R^^ -C(0)OR^^ -S(0)2N(R^2)2, 
cycloalkyi, heterocyclyl, heteroaryl and heteroarylcycloalkyl. provided that R^ is not 
phenyl substituted with optionally substituted thienyl; 

R"^, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R''^)2; 

R^ R^^ R®, R®^ R^ R^^ R^°, and R^°^ are each independently selected 
from hydrogen or Ci-CsalkyI, or 

R^° and R^°® together form an 0x0 group and the remaining R^, R^®, R^ 
R®^ R^ and R^^ are each hydrogen; 

each R^^ is independently selected from hydrogen. Ci-Cealkyl, 
Cs-Cecycloalkyl. aryl or aralkyi; and 

each R^^ is independently selected from hydrogen or CrCealkyl. 
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20. The compound of Claim 19 wherein: 
X and y are each 1 ; 

is hydrogen or d-Cizalkyl; 

is selected from the group consisting of Ci-Ci2alkyl, C2"Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, Ci-Cgalkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, Cy-CigaralkyI, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl, Ci-Ciaheteroaryl and C3-Ci2heteroarylalkyl; 

R^is phenyl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, CrCealkyI, Ci-Cetrihaloalkyl, 
CrCfitrihaloalkoxy, CrCealkylsulfonyl, -N(R'')2, "OC(0)R^^ -C(0)OR^^ -S(0)2N(R^^)2, 
cycloalkyi, heterocyclyl, heteroaryl and heteroarylcycloalkyi, provided that is not 
phenyl substituted with optionally substituted thienyl; 

R^, R^ and R® are each hydrogen; 

R^ R^^ R^ R**'. R^ R®^ R^° and R^°^ are each hydrogen; or 

R^° and R^^ together form an 0x0 group and the remaining R^ R^^ R^ 

R^^, R® and R®^ are each hydrogen; and 

each R^^ is independently selected from hydrogen. d-Cealkyl, 

Cs-CecycloalkyI, aryl or aralkyL 

21 . The compound of Claim 20 wherein: 
R^ is Ci-Ci2alkyl; and 

R^ is phenyl optionally substituted by one or more substituents selected 
from halo, Ci-CealkyI, Ci-CstrihaloalkyI and Ci-Cstrihaloalkoxy. 

22. The compound of Claim 21 selected from the group consisting of the 
following; 

4-Methylpentanoic acid {6-[4-(2-trifluoromethylbenzoyI)piperazin-1 -yl]pyridin-3- 
yl}amide; 

Hexanoic acid {6-[4-(2-trif luoromethylbenzoyl)plperazin-1 -yl]pyridin-3-yl}amide; 
Heptanoic acid {6-[4-(2-trifIuoromethylbenzoyl)piperazin-1 -yl]pyridin-3-yl}amide; 
Heptanoic acid {6-[4-(2,5-dichlorobenzoyi)piperazin-1-yl]pyridin-3-yl}amide; and 
Hexanoic acid {6-[4-(2,5-dichlorobenzoyl)piperazin-1 -yl]pyridin-3-yl}amide. 

23. The compound of Claim 20 wherein: 
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is C3-Ci2cycloalkyl; and 

is plienyl optionally substituted by one or more substituents selected 
from halo, Ci-CealkyI, Ci-CetrihaloalkyI and CrCetrihaloalkoxy. 

24. The compound of Claim 23, namely, Cyclohexanecarboxylic acid {6-[4- 
(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridin-3-yl}amide. 

25. The compound of Claim 20 wherein: 

R^ is C7-Ci2aralkyl optionally substituted by one or more substituents 
selected from halo, Ci-CealkyI, CrCetrihaloalkyI and CrCetrihaloalkoxy; and 

R^ is phenyl optionally substituted by one or more substituents selected 
from halo, CrCealkyI, Ci-CetrihaloalkyI and CrCetrihaloalkoxy. 

26. The compound of Claim 25 selected from the group consisting of the 
following: 

3- Phenyl-W-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]-pyridin-3-yl}propionamide; 

4- Phenyl-A/-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]-pyridin-3-yl}butyramide; and 
/S/-{6-[2-Oxo-4-(2-trifluoromethylbenzoyi)piperazin-1-yl]-pyridin-3-yl}-4- 

phenylbutyramide. 

27. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 18. 

28. A pharmaceutical composition comprising a pharmaceutically 
acceptable excipient and a therapeutically effective amount of a compound of 
Claim 18. 

29. The compound of fonmula (III): 
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wherein: 

X and y are each independently 1, 2 or 3; 

Va is -C(O)-, -C(S)-, -C(0)N{R^h -C(S)N(R')-, -C(0)0-, -C(S)0-, 
-S(0)r(where t is 1 or 2) or -S(0)tN(R^)- (where t is 1 or 2); 

each is independently selected from the group consisting of 
hydrogen, CrCiaalkyI, CrCiahydroxyalkyl. C4-Ci2cycloalkylalkyl and Cz-Cigaralkyl; 

R^is selected from the group consisting of Ci-CiaalkyI, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, Ci-Cealkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl. C4-Ci2cycloalkylalkyl, aryl. Cr-Cigarajkyl, C3-C12 heterocyclyl, 
C3-Ci2heterocyclylalkyl. CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of Ci-Ci2aikyi, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl, Cs-Cigheterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"^. R^ and R® are each independently selected from hydrogen, bromo. 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2: 

R^, R^^ R^ R^^ R^. R^, R^°, and R^^^ are each independently selected 
from hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R°^ together, or R^and R^ together, or 
R^° and R^°^ together are an 0x0 group, provided that when Va is -C{0)-, R^and R^^ 
together or R® and R®^ together do not form an 0x0 group, while the remaining R^, R^^, 
R^, R^, R®, R®^, R^°, and R^°^ are each independently selected from hydrogen or 
Ci-CaalkyI; 
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or one of R^°, R'°^ and R^' together with one of R^ R^'. R^ and R^^ 
form an alkylene bridge, while the remaining R^°, R^°^ R^ R^^, R®, R^^ R®. and R^^ are 
each independently selected from hydrogen or Ci-CaalkyI; and 

each R^^ is independently selected from hydrogen or CrCealkyI; 

a stereoisomer, enantiomer or tautomer thereof, a phamnaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

30. The compound of Claim 29 wherein: 

X and y are each independently 1, 2 or 3; 
Va is -C(0)- or -C(S)-; 

R"" is selected from the group consisting of hydrogen, CrCiaalkyl, 
C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cr-Cigaralkyl; 

R^ is selected from the group consisting of Ci-Cn2alkyl, C2-Ci2alkenyl, 
CrCi2hydroxyalkyl. C2-Ci2hydroxyalkenyl. Ci-Ceaikoxy, C3-Ci2alkoxyalkyl. 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl. aryl. Cr-Cigaralkyi, C3-C12 heterocyclyl, 
C3-Ci2heterocyGlylalkyl. CrCizheteroaryl and C3-Ci2heteroarylalkyl; 

R^ Is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl. 
CrCi2hydroxyalkyl, C2-Ci2hydroxyalkenyl. C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CT-CigaralkyI, C3-Ci2heterocyclyl. C3-Ci2heterocyclylalkyl. 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

R^, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R^ R^', R^ R^^ R'°, and R'°^ are each independently selected 
from hydrogen or CrCsalkyl; and 

each R^^ is independently selected from hydrogen or CrCealkyi. 

31 . The compound of Claim 30 wherein: 
X and y are each 1 ; 

Va is -C{0)s 

R^ is hydrogen or Ct-Ci2alkyl; 

R^is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl. 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl. Ci-Cealkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, Cy-CigaralkyI, C3-C12 heterocyclyl. 
C3-Ci2heterocyclylalkyl, CrCi2heteroaryl and C3-Gi2heteroarylalkyl; 

R^ is naphthyl or phenyl, each optionally substituted by one or more 
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substituents selected from the group consisting of halo, cyano, nitro, hydroxy. 
Ci-CealkyI, CrCetrihaloalkyI, Ci-Cetrihaloalkoxy, CrCealkylsulfonyl, -N(R^2)2, 
-OC(0)R^^ -C(0)OR^^ -S(0)2N(R^% cycloalkyi, heterocyclyl, heteroaryl and 
heteroarylcycloalkyi; 

R^, R^ and R® are each hydrogen; 

R^ R^^ R^ R^'. R^ R^^ R^°, and R^°^ are each hydrogen; and 
each R^^ is independently selected from hydrogen, CrCealkyI, 
Ca-Cecycloalkyl, aryl or aralkyl. 

32. The compound of Claim 31 wherein: 

R^ is Ci-Ci2alkyl or Cr-Ciaaralkyi optionally substituted by one or more 
substituents selected from the group consisting of halo, Ci-CealkyI, Ci-CetrihaloalkyI 
and CrCetrihaloalkoxy; 

R^ is naphthyl or phenyl, each optionally substituted by one or more 
substituents selected from the group consisting of halo, Ci-Cealkyl. d-Cetrihaloalkyl 
and CrCetrihaloalkoxy. 

33. The compound of Claim 32 selected from the group consisting of the 
following: 

Pentane-1 -sulfonic acid {6-[4-(2-trifluoromethylbenzoyl)-piperazin-1-yl]pyridin-3- 
yl}amide; 

Butane-1 -sulfonic acid {6-[4-(2-trifluoromethylbenzoyl)-piperazin-1 -yl]pyridin-3- 
yl}amide; 

Hexane-1 -sulfonic acid {6-[4-(2-trifluoromethylbenzoyl)-piperazin-1 -yl]pyridin-3- 
yl}amide; 

Pentane-1 -sulfonic acid {6-[4-(2-bromobenzoyl)piperazin-1 -yl]pyridin-3-yl}amide; 
Hexane-1 -sulfonic acid {6-[4-(2,5-dichlorobenzoyl)-piperazin-1-yl]pyridin-3-yl}amide; 
Pentane-1 -sulfonic acid {6-[4-(2,5-dichlorobenzoyl)-piperazin-1-yl]pyridin-3-yl}amide; 
Hexane-1 -sulfonic acid {6-[4-{naphthalene-1-carbonyl)-piperazin'1-yl]pyridin-3- 
yljamide; 

Pentane-1 -sulfonic acid {6-[4-(naphthalene-1-carbonyl)-piperazin-1-yl]pyridin-3- 
yl}amide; and 

3-Phenylpropane-1 -sulfonic acid {6-[4-(2-trifluoromethyl-benzoyl)piperazin-1 -yl]pyrldin- 
3-yl}amide. 
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34. The compound of Claim 31 wherein: 

is C4-Ci2cycloalkylalkyl, Cy-CigaralkyI, Ca-CiaheterocyclylalkyI or 
C3-Ci2heteroarylaikyl; 

is naphthyl or phenyl, each optionally substituted by one or more 
substituents selected from the group consisting of halo, Ci-CealkyI, Ci-Cetrihaloaikyl 
and CrCetrihaloalkoxy. 

35. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 29. 

36. A pharmaceutical composition comprising a phanmaceutically 
acceptable excipient and a therapeutically effective amount of a compound of Claim 
29. 

37. The compound of formula (IV): 




wherein: 

X and y are each independently 1, 2 or 3; 

Va is -C(0)-, -C(SK -C(0)N(R^)-, -C(S)N(R^)-. -C(0)0-, -C(S)0-. 
-S(0)r(where t is 1 or 2) or -'S(0)tN(R> (where t is 1 or 2); 

each is independently selected from the group consisting of 
hydrogen, Ci-Ci2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and CT-CigaralkyI; 

R^is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxya[kyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkyialkyl, aryl, Cz-Cigaralkyl, C3-C12 heterocyclyl, Ca-Ciaheterocyclylalkyl. 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multhring structure having 2 to 4 rings wherein the rings are 
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independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

is selected from the group consisting of Ci-Ci2all<yl, Ca-Ciaalkenyi, 
C2-Ci2hydroxyalkyl. Cz-Cizhydroxyaikenyl, C2-Ci2aikoxyalkyi, Ca-Cigcycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-Ci2heterocyciyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R^, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R®, R®', R^ R^^ R^°, and R^°^ are each independently selected 
from hydrogen or Ci-Csalkyi; 

or and R^^ together, or R^and R®^ together, or R^and R^^ together, or 
R^° and R^°^ together are an oxo group, provided that when Va is -C{0)-, R^and R^^ 
together or R®and R^® together do not form an oxo group, while the remaining R^, R^^, 
R®, R^, R®, R^. R^°, and R^°® are each independently selected from hydrogen or 
d-Caalkyl; 

or one of R^^ R^°^ R^ and R^^ together with one of R^ R®', R^ and R^^ 
fornn an alkylene bridge, while the remaining R^°, R^°^ R^ R^', R^ R®^ R^ and R®^ are 
each independently selected from hydrogen or CrCaalkyI; and 

each R^^ is independently selected from hydrogen or d-Cealkyl; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

38. The compound of Claim 37 wherein: 

X and y are each independently 1 , 2 or 3; 

Va is -C(0)-. -C(S)-, -C(0)N(R')-. -C(S)N{R')-, -C(0)0-. -S(0)r(where t 
is 1 or 2) or -S(0)tN(R^)- (where t is 1 or 2); 

each R^ is independently selected from the group consisting of 
hydrogen, CrCi2alkyl, C2-Ci2hydroxyalkyl, C4-Ci2cycloalkylalkyl and CT-CigaralkyI; 

R^is selected from the group consisting of Ci-Ci2alkyl. CrCi2alkenyl. 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyI, Ca-CiaalkoxyalkyI, C3-Ci2cycloaIkyl, 
C4-Ci2cycloalkylalkyl, aryl, CT-Cigaralkyl, C3-C12 heterocyclyl, Cs-Ciaheterocyclylalkyi, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 
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is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyaIkyl, C2-Ci2hydroxyalkenyl, Cz-CizalkoxyaikyI, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-Ci2heterocyclyl. C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryi and C3-Ci2heteroarylaikyl; 

R"^, R^ and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^, R^^ R^ R^^ R^ R^°, and R^°^ are each independently selected 
from hydrogen or Ci-Csalkyi; and 

each R**^ is independently selected from hydrogen or Ci-Cealkyl. 

39. The compound of Claim 38 wherein: 
X and y are each 1 ; 

Vais -C(0)-; 

each R^ is independently hydrogen or Ci-CealkyI; 

R^is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl. C2-Ci2hydroxyalkenyl, Ca-CiaalkoxyalkyI, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-C12 heterocyclyl, Cs-CizheterocyclylalkyI, 
CrCi2heteroaryl and Cs-Ciaheteroarylaikyi; 

R^is selected from the group consisting of C3-Ci2alkyl, Ca-Ciaalkenyl, 
C3-Ci2hydroxyalkyl, C3-Ci2hydroxyalkenyl, Cs-CiaalkoxyalkyI, C3-Ci2cycloalkyl, 
C4-Ci2Cycloalkylalkyl, aryl, Cr-Cisaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl. 
C1-C12 heteroaryl and Ca-CizheteroarylalkyI; 

R"*, R^ and R^ are each hydrogen; 

R^, R^^ R^ R®^ R^ R^° and R^°^ are each hydrogen; and 
each R^^ is Independently selected from hydrogen, Ci-CealkyI, 
Cs-CecycloalkyI, aryl or aralkyl. 

40. The compound of Claim 39 wherein: 

R^ is Ci-Ci2alkyl or C7-Ci2aralkyl optionally substituted by one or more 
substituents selected from the group consisting of halo, Ci-CsalkyI, d-Cetrihaloalkyl 
and CrCetrihaloalkoxy; and 

R^ is selected from the group consisting of C3-Ci2cycloalkyl, aryl. 
C3-Ci2heterocyclyl or CrCi2 heteroaryl. 

41 . The compound of Claim 40 wherein R^ is Cs-Ciacycloalkyl. 
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42. The compound of Claim 41 selected from the group consisting of the 
following: 

1 -[6-(4-Cyclohexanecarbonylpiperazin-1 -yl)pyridin-3-yl]-3-pentylurea; and 
1-[6-(4-Cyclopentanecarbonylpiperazin-1-yl)pyridin-3-yl]-3-pentylurea. 

43. The compound of Claim 40 wherein is phenyl optionally substituted 
by one or more substituents selected from the group consisting of halo, CrCeaikyI, 
CrCetrihaloalkyI and Ci-Cetrihaloalkoxy. 

44. The compound of Claim 43 selected from the group consisting of the 
following: 

1-Pentyl-3-^6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]-pyridin-3-yl}urea; 
1-Butyl-3-{6-[4-(2-trlfluoromethylbenzoyl)piperazin-1-yl]-pyridin-3-yl}urea; 
1-Phenethyl-3-{6-[4-(2"trifluoromethylbenzoyl)piperazin-1-yl]pyridin-3-yl}urea; 
1 -Benzyl-'3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1 -yll-pyridin-S-yllurea; and 
1-(4-Fluorobenzyl)-3-{6-[4-(2-trifluoromethyIbenzoyl)-piperazin-1-yl]pyridin-3-yl}urea. 

45. The compound of Claim 40 wherein is piperidinyl optionally 
substituted by d-Cealkyl or C7-Ci2aralkyl, wherein the Cy-CiaaralkyI group is optionally 
substituted by one or more substituents selected from the group consisting of halo, 
Ci-CealkyI, Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy. 

46. The compound of Claim 45, namely, 1-{6-[4-(1-Benzylpiperidine-4- 
carbonyl)piperazin-1-yll-pyridin-3-yl}-3-pentylurea. 

47. The compound of Claim 40 wherein R^ is pyridinyl optionally substituted 
by one or more substituents selected from the group consisting of halo or Ci-Cealkyl. 

48. The compound of Claim 47 selected from the group consisting of the 
following: 

1-Pentyl-3-{6-[4-(pyridine-2-carbonyl)piperazin-1-yl]-pyridin-3-yl}urea; and 
1 -Pentyl-3-{6-[4-(pyridine-4-carbonyl)piperazin-1 -yl]-pyridin-3-yl}urea. 

49. A method of treating a disease or condition mediated by stearoyl-CoA 
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desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 37. 

50. A pharmaceutical composition comprising a pharmaceuticaiiy 
acceptable excipient and a therapeutically effective amount of a compound of Claim 
37. 

51 . The compound of fonnula (V): 




wherein: 

X and y are each independently 1 , 2 or 3; 

Wa is -0-, -N(R^)- or -S(0)r (where t is 0. 1 or 2); 

Va is -C(0)-. -C(S)-, -C(0)N(R')-. -C(S)N(R^)-, -C(0)0-, -C(S)0-. 
-S(0)r(where t is 1 or 2) or -S(0)tN(R^)- (where t is 1 or 2); 

each R^ is independently selected from the group consisting of 
hydrogen, Ci-Ci2alkyl. CrCi2hydroxyalkyl, C4-Ci2cycloalkylalkyl and Cy-Cigaralkyl; 

R^ is selected from the group consisting of CrCiaalkyI, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl. C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl, where some or all of the rings may be fused to each other; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylaikyl, aryl, C7-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and Cs-CiaheteroarylalkyI; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
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independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
lieteroaryl and where some or all of the rings may be fused to each other; 

R'*, and are each independently selected from hydrogen, bromo. 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R\ R^'. R^ R^^ R^°, and R^°' are each independently selected 
from hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R^^ together, or R^and R^^ together, or 
R^° and R^°^ together are an oxo group, provided that when Va is -C(0)-, R^and R^^ 
together or R^and R®^ together do not form an oxo group, while the remaining R^, R^^, 
R®, R^^ R^, R^^ R^^ and R^°^ are each independently selected from hydrogen or 
Ci-CaalkyI; 

or one of R^^ R'°^ R^ and R^' together with one of R^ R**^. R® and R^^ 
form an alkylene bridge, while the remaining R^^ R^^^ R^, R^^ R®, R^. R®, and R^* are 
each independently selected from hydrogen or Ci-CaalkyI; and 

each R^^ is independently selected from hydrogen or CrCealkyl; 

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

52. The compound of Claim 51 wherein: 

X and y are each independently 1, 2 or 3; 

Wa is -0-, -N(R^)- or -S(0)r (where t is 0, 1 or 2); 

Va is -C(0)-, -C(S)-. -C(0)N(R^)-, -C(S)N(R>, -C(0)0- -S(0)r(where t 
is 1 or 2) or -S(0)tN{R^)- (where t is 1 or 2); 

each R^ is independently selected from the group consisting of 
hydrogen, Ci-Ci2alky!, C2-Ci2hydroxyalkyl, C4-Ci2cycloalky(aikyl and Cj-Cigaralkyl; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloaikyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

R^ is selected from the group consisting of Ci-Ci2alkyl, CrCiaalkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl. aryl, CT-Cigaralkyl, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl. 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

R^, and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 
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R®, R«^ R®, R^^ R'°. and R'^ are each independently selected 
from hydrogen or d-Caalkyl; and 

each R^^ is independently selected from hydrogen or Ci-Cealkyl. 

53. The compound of Claim 52 wherein: 
X and y are each 1; 

Wa is -0-; 

Va is -C(0)- or -C(S)-; 

R^is selected from the group consisting of CrCi2all<yl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyi, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

R^ls selected from the group consisting of Ca-CiaalkyI, C3-Ci2alkenyl, 
C3-Ci2hydroxyalkyl, Cs-Ciahydroxyalkenyl, Ca-Ciaalkoxy, Ca-CiaalkoxyalkyI, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, CT-CigaralkyI, C3-Ci2heterocyclyl, 
C3-Ci2heterocyclylalkyl, CrCi2 heteroaryl and C3-Ci2heteroarylalkyl; 

R*, R^ and R® are each hydrogen; and 

R^ R^^ R^ R^^ R^ R®^ R^°. and R^°^ are each hydrogen. 

54. The compound of Claim 53 wherein: 

Va is -C(O)-; 

R^is selected from the group consisting of CrCi2alkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; and 

R^ is selected from the group consisting of C3-Ci2cycloalkyl, 
C4-Ci2cycloaikylalkyl, aryl, CrCigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
C1-C12 heteroaryl and C3-Ci2heteroarylalkyl. 

55. The compound of Claim 52 wherein: 
X and y are each 1; 

Wals -N(R')-; 

Vais-C(O)- or-C(S)-; 

R^ is hydrogen or Ci-CealkyI; 

R^is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, CrCi2hydroxyalkenyl. Ca-CiaalkoxyalkyI, C3-Ci2cycloalkyl, 
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C4-Ci2cycloalkylalkyl, aryl, Cr-CigaralkyI, C3-C12 heterocyclyl. Ca-CiaheterocyclylalkyI, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

is selected from the group consisting of C3-Ci2alkyl, C3-Ci2alkenyl, 
C3-Ci2hydroxyalkyl, C3-Ci2hydroxyalkenyl, C3-Ci2alkoxy, C3-Ci2alkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloaIkylalkyl, aryl, CrCigaralkyI, C3-Ci2heteroGycIyl, 
C3-Ci2heterocyclylalkyl, C1-C12 heteroaryl and C3-Ci2heteroarylalkyl; 
R"*, R^ and R® are each hydrogen; and 
R^ R'^ R^ R'^ R^ R^^, R^°. and R^°" are each hydrogen. 

56. The compound of Claim 55 wherein: 
Vais -C(0)s 

R^is selected from the group consisting of Ci-Ci2alkyl, Ca-CiacycloalkyI, 
C4-Ci2cycloalkylalkyl, aryl, CrCigaralkyI, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; and 

R^ is selected from the group consisting of C3-Ci2cycloalkyl, 
C4-Ci2cycloalkyla!kyl, aryl, Cr-CigaralkyI, C3-Ci2heterocyciyl. Cs-CiaheterocyclylalkyI, 
C1-C12 heteroaryl and C3-Ci2heteroarylalkyl. 

57. The compound of Claim 52 wherein: 
X and y are each 1 ; 

Wa is -S(0)r (where t is 0, 1 or 2); 
Va is --CiOy or -C(S)-; 

R^is selected from the group consisting of CrCi2alkyl, G2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C3-Ci2aikoxyaIkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cy-Cigaralkyl, C3-C12 heterocyclyl, C3-Ci2heterocyclylalkyl, 
Ci-Ci2heteroaryl and Cs-CiaheteroarylalkyI; 

R^is selected from the group consisting of C3-Ci2alkyl, C3-Ci2alkenyl, 
C3-Ci2hydroxyalkyI, C3-Ci2hydroxyalkenyl, Cs-Ciaalkoxy, C3-Ci2aIkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, CT-CigaralkyI, C3-Ci2heterocyclyl, 
C3-Ci2heterocyclylalkyl, C1-C12 heteroaryl and C3-Ci2heteroarylalkyl; 

R"*, R® and R® are each hydrogen; and 

R^ R^^ R^ R^, R^ R^, R'°, and R^°^ are each hydrogen. 

58. The compound of Claim 57 wherein: 
Vais-C(O)-; 
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R^is selected from the group consisting of Ci-Ci2alkyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyi, aryl, Cr-CiQaralkyl, C3-C12 heterocyclyl. Cs-Cizheterocyclylalkyl, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; and 

is selected from the group consisting of C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl, Ca-Cizheterocyclyl. Ca-CizheterocyclylalkyI, 
CrCi2 heteroaryl and C3-Ci2heteroarylalkyl. 

59. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 51 . 

60. A pharmaceutical composition comprising a pharmaceutically 
acceptable excipient and a therapeutically effective amount of a compound of Claim 
51. 

61 . A compound of fomiula (la): 




X and y are each independently 1, 2 or 3; 

W is -N(R^)S(0)r (where t is 1 or 2); 

V is -C(0}-, -C(S)-, -C(0)N(R^)-, -C(S)N(R^)-, -C(0)0-, -C(S)0-, 
-S(OHwhere t is 1 or 2), -S(0)tN(R^)- (where t is 1 or 2) or -C(R^^)H; 

each R^ is independently selected from the group consisting of 
hydrogen, CrCi2alkyl, Ca-CishydroxyalkyI, C4-Ci2cycloalkylalkyl and C7-Ci9aralkyl; 

R^ is selected from the group consisting of Ci-Ci2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2aikoxyalkyl, Ca-CizcycloalkyI, 
C4-Ci2cycloalkylalkyl, aryl, CT-CigaralkyI, C3-Ci2heterocyclyl, C3-Ci2heterocyclylalkyl, 
CrCi2heteroaryl, and Cs-CiaheteroarylalkyI; 

or R^ is a multi-ring structure having 2 to 4 rings wherein the rings are 
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independently selected from the group consisting of cycloalkyi, heterocyclyl. aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

is selected from the group consisting of CrCi2alkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2hydroxyalkenyl, C2-Ci2alkoxya!kyl, C3-Ci2cycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, C7-Cigaralkyl, Ca-Cizheterocyclyl, Ca-CiaheterocyclylalkyI, 
Ci-Ci2heteroaryl and C3-Ci2heteroarylalkyl; 

or is a multi-ring structure having 2 to 4 rings wherein the rings are 
independently selected from the group consisting of cycloalkyi, heterocyclyl, aryl and 
heteroaryl and where some or all of the rings may be fused to each other; 

R"*, R® and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R^^ R^ R^, R^ R^^ R^°, and R'°^ are each independently selected 
from hydrogen or Ci-CaalkyI; 

or R^ and R^^ together, or R^and R®^ together, or R^and R®^ together, or 
R^° and R^°^ together are an oxo group, provided that when V is -C(0)-, R^and R^^ 
together or R^and R®^ together do not fonn an oxo group, while the remaining R^, R^^, 
R^ R®^ R®, R^^ R^°, and R^^ are each independently selected from hydrogen or 
CrCaaikyI; 

or one of R^^ R^°^ R^ and R^" together with one of R®, R«^ R^ and R^ 
form an alkylene bridge, while the remaining R^°, R^°^ R^ R^^ R®, R»^ R^ and R^^ are 
each independently selected from hydrogen or Ci-CaalkyI; 

R^^ is hydrogen or Ci-CsalkyI; and 

each R^^ is independently selected from hydrogen or CrCealkyI; 
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically 
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof. 

62. The compound of Claim 61 wherein: 

X and y are each Independently 1 , 2 or 3; 
Vis -C(0)- or -C(S)-; 

R^ is hydrogen. Ci-Ciaalkyl. Ca-CighydroxyalkyI, C4-Ci2cycloalkylalkyl 
and Cz-Cigaralkyl; 

R^ is selected from the group consisting of CrCi2alkyl, Ca-Ciaalkenyl, 
CrCizhydroxyalkyI, CrCi2hydroxyalkenyl. QrCizalkoxyalkyl, C3-Ci2cycldalkyl, 
C4-Ci2cycIoaikylalkyl. aryl, CrCigaralkyI, Ca-Ciaheterocyclyl. C3-Ci2heterocyclylalkyl. 
Ci-Ci2heteroaryl. and C3-Ci2heteroarylalkyl; 
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is selected from the group consisting of CrCi2alkyl, Ca-Ciaalkenyl. 
Cz-CizhydroxyalkyI, Ca-Cizhydroxyalkenyl, d-Cizalkoxy, Cz-Ciaalkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, Cr-Cigaralkyl. C3-Ci2heterocyclyl, 
C3-Ci2heterocyclylalkyl, CrCizheteroaryl and Ca-CizheteroarylalkyI; 

R"*, R^ and R® are eacli independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano. nitro or -N(R^^)2; 

R^ R'^ R^ R«^ R^ R^^ R^^ and R^°^ are each independently selected 
from hydrogen or CrCsalkyI; and 

each R^^ is independently selected from hydrogen or d-Cealkyl. 

63. The compound of Claim 62 wherein: 
X and y are each 1 ; 

Vis -C(0)s 

R^ is hydrogen, CrCi2alkyl or CrCizcycioalkylalkyI; 

R^ is selected from the group consisting of Ci-Ciaalkyl. C2-Ci2alkenyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, CrCigaralkyl. Ca-CizheterocyclylalkyI and 
C3-Ci2heteroarylalkyl; 

R^ is aryl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, Ci-Cealkyl. Ci-CetrihaloalkyI, 
CrCetrihaloalkoxy. Ci-Cealkylsulfonyl, -M{R%, .OC(0)R^^ -C(0)0R'2^ -S(0)2N(R'2j^, 
cycloalkyl. heterocyclyl, heteroaryl and heteroarylcycloalkyi; 

R^ R^ and R® are each independently selected from hydrogen, bromo, 
fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R^^)2; 

R^ R'^ R^ R«^ R^ R^^ R^Q, and R''^ are each independently selected 
from hydrogen or d-Csalkyl; and 

each R^^ is independently selected from hydrogen or CrCealkyl. 

64. The compound of Claim 63 wherein: 
x and y are each 1; 

Vis -C(0)-; 

is hydrogen, CrCizalkyI or C4-Ci2cycloalkylalkyl; 
R^ is CrCjzalkyl or Cz-Cigalkenyl; 

R^ is phenyl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, Ci-eealkyI, CrCetrihaloalkyl, 
d-Cetrihaloalkoxy. CrCealkylsulfonyl. -N{R%, -OC(0)R^^ -C(0)0R^2and 
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-S(0)2N(R^')2; 

R"*, and R® are each independently selected from hydrogen, bromo, 
fluoro or chloro; and 

R^ R^'. R^ R^^ R^ R^^ R^'^ and R^^^ are each hydrogen. 

65. The compoundof Claim 63 wherein: 
X and y are each 1; 

V is -C(0)-; 

R^ is hydrogen, Ci-Ci2alkyl or C4-Ci2cyclQalkylalkyl; 

R^ is C3-Ci2cycloalkyl or C4-Ci2cycioalkylalkyi; 

R^ is phenyl optionally substituted by one or more substituents selected 

from the group consisting of halo, cyano, nitro, hydroxy, d-Cealkyl, CrCetrihaloalkyI, 

Ci-Cetrihaloalkoxy, CrCealkylsulfonyl, -N(R'')2. -OC(0)R^^ «C(0)OR'2 and 
-S(0)2N(R^2j^. 

R*, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro or chloro; and 

R^ R'^ R^ R^, R^ R®^ R'° and R^^" are each hydrogen. 

66. The compound of Claim 65 wherein: 
R^ is C4-Ci2cycloalkyIalkyl; 

R^ is phenyl optionally substituted by one or more substituents selected 
from halo, CrCealkyl. Ci-CetrihaloalkyI and Ci-Cetrihaloalkoxy; 
R"^ and R^ are both hydrogen; and 
R^ is hydrogen or bromo. 

67. The compound of Claim 66 selected from the group consisting of the 
following: 

5- Bromo-6-[4-{5-fluoro-2-trifluoromethylbenzoyl)piperazin-1-yl]-pyridine-3-sulfonic acid 

(2-cyclopropylethyl)amlde; and 

6- [4-{5-fluoro-2-trifluoromethylbenzoyl)piperazin-1 -yl]pyridine-3-sulfonic acid (2- 

cyclopropylethyl)amide. 

68. The compound of Claim 63 wherein: 
x and y are each 1 ; 

Vis -C(OK 
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is hydrogen, Ci-Ci2alkyl or C4-Ci2cycloalkylaIkyl; 

is Cy-Cigaralkyl, Ca-CiaheterocyclylalkyI or Ca-CizheteroarylalkyI; 
R^ is phenyl optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, CrCealkyi. Ci-Cetrihaloalkyi, 
CrCetrihaloalkoxy, Ci-Cealkylsulfonyl, -N(R'^)2. -0C(0)R^^ -C(0)0R^2 and 

R'*, R^ and R^ are each independently selected from hydrogen, bromo, 
fluoro or chloro; and 

R^ R'^ R^ R^'. R^ R^^ and R^°' are each hydrogen. 



69. A method of treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method comprises administering to a 
mammal in need thereof a therapeutically effective amount of a compound of Claim 61 . 



70. A phamiaceutical composition comprising a phamnaceutically 
acceptable excipient and a therapeutically effective amount of a compound of 
Claim 61. 
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ABSTRACT 



Methods of treating an SCD-mediated disease or condition in 
a mammal, preferably a human, are disclosed, wherein the 
methods comprise administering to a mammal in need thereof 
a compound of formula (I): wherein: W is — O — , 
— N(R1)— , C(0), S(0)t; (where t is 0, 1 or 2), N(R1)S(0)2, 
S(0)2N(R1), C(0)N(R1) or N(R1)C(0)N(R1); and V is 
C(0), C(S), C(0)N(R1)— , C(0)O— , S(0)2— S(0)2N 
(Rl)__ or C(R11)H; and x, y, Rl, R2, R3, R4, R5, R6, R7, 
R7fl, R8, R8a, R9, R9o, RIO and RlOo are defined herein. 
Pharmaceutical compositions comprising the compounds of 
formula (I) are also disclosed. 
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PYRIDYL DERIVATIVES AND THEIR USE AS 
THERAPEUTIC AGENTS 

HELD OF THE INVENTION 

5 

The present invention relates generally to the field of 
inhibitors of stearoyl-CoA desaturase, such as pyridine 
derivatives, and uses for such compounds in treating and/or 
preventing various human diseases, including those mediated 
by stearoyl-CoA desaturase (SCD) enzymes, preferably lO 
SCDl, especially diseases related to elevated lipid levels, 
cardiovascular disease, diabetes, obesity, metabolic syn- 
drome and the like. 

BACKGROUND OF THE INVENTION 1 5 

Acyl desaturase enzymes catalyze the formation of double 
bonds in fatty acids derived fiom either di^ary sources or de 
novo synthesis in the liver. Mammals synthesize at least three 
fatty acid desaturases of differing chain length specificity that 20 
catalyze the addition of double bonds at the delta-9, delta-6, 
and delta-5 positions. Stearoyl-CoA desaturases (SCDs) 
introduce a double bond in the C9-C1 0 position of saturated 
fatty acids. The preferred substrates are palmitoyl-CoA (16: 
0) and stearoyl-CoA (18:0), which are converted to palmito- 25 
leoyl-CoA (16:1) and oleoyl-CoA (18:1), respectively. The 
resulting mono-unsamrated fatty acids are substrates for 
incorporation into phospholipids, triglycerides, and choles- 
teryl esters. 

Anumber of mammalian SCD genes have been cloned. For 30 
example, two genes have been cloned from rat (SCDl , SCD2) 
and four SCD genes have been isolated Scorn mouse (SCDl, 
2, 3, and 4). While the basic biochemical role of SCD has been 
known in rats and mice since the 1970's (Jeffcoat, R. et al., 
Elsevier Science (1984), Vol. 4, pp. 85-112; de Antueno, R J^35 
Lipids (1993), Vol. 28, No. 4, pp. 285-290), it has onTy 
recently been directly implicated in human disease processes. 

A single SCD goie, SCDl, has been characterized in 
humans. SCDl is described in Brownlie et al, PCT published 
patent application, WO 01/62954, the disclosure of which is 40 
hereby incorporated by reference in its entirety. A second 
human SCD isoform has recently been identified, and 
because it bears little sequence homology to alternate mouse 
or rat isoforms it has been named human SCD5 or hSCD5 
(PCT published patent application, WO 02/26944, incorpo- 45 
rated herein by reference in its entirety). 

To date, no small-molecule, drug-like compounds are 
known that specifically inhibit or modxilate SCD activity. 
Certain long-chain hydrocarbons have been used historically 
to study SCD activity. Known examples include thia-fatty 50 
acids, cyclopropenoid fatty acids, and certain conjugated 
linoleic acid isomers. Specifically, cis-12, trans-lO conju- 
gated linoleic acid is believed to inhibit SCD enzyme activity 
and reduce the abundance of SCD 1 mRNA while cis-9, trans- 
1 1 conjugated linoleic acid does not. Cyclopropenoid fatty 55 
acids, such as those found in stercula and cotton seeds, are 
also known to inhibit SCD activity. For example, sterculic 
acid (8-(2-octylcyclopropenyl)octanoic acid) and malvalic 
acid (7-(2-octylcyclopropenyl)heptanoic acid) are CI 8 and 
CI 6 derivatives of sterculoyl and malvaloyl fatty acids, 60 
respectively, having cyclopropme rings at their C9-C1 0 posi- 
tion. These agents are beheved to inhibit SCD enzymatic 
activity by direct interaction with the enzyme, thus inhibiting 
delta-9 desaturation. Other agents that may inhibit SCD activ- 
ity inchide thia-&tty acids, such as 9-thiastearic acid (also 6S 
called 8-nonylthiooctanoic acid) and other fatty acids with a 
sulfoxy moiety. 
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These known modulators of delta-9 desaturase activity are 
not useful for treating the diseases and disorders linked to 
SCDl biological activity. None of the known SCD inhibitor 
compounds are selective for SCD or delta-9 desatiurases, as 
they also inhibit other desaturases and aizymes. The thia- 
fatty acids, conjugated linoleic acids and cyclopropene fatty 
acids (malvalic acid and sterculic acid) are neither useful at 
reasonable physiological doses, nor are they specific inhibi- 
tors of SCDl biological activity, rather Aey demonstrate 
cross inhibition of other desaturases, in particular the delta-5 
and delta-6 desaturases by the cyclopropene fetty acids. 

The absence of small molecule inhibitors of SCD enzyme 
activity is a major scientific and medical disappointment 
because evidence is now compelling that SCD activity is 
directly implicated in common human disease processes: See 
e.g., Attie, A. D. et al., "Relationship between stearoyl-CoA 
desaturase activity and plasma tri^ycerides in human and 
mouse hypertriglyceridemia", J. Lipid Res. (2002), Vol. 43, 
No.l 1 , pp. 1 899-907; Cohen, R et al., "Role for stearoyl-CoA 
desaturase- 1 in leptin-mediated weight loss**, Science (2002), 
Vol. 297, No. 5579, pp. 240-3, Ntambi, J. M. et al., "Loss of 
stearoyl-CoA desaturase- 1 function protects mice against 
adiposity**, Proc. Nail. Acad Sci. USA. (2002), Vol. 99, No. 
7, pp.1 1482-6. 

The present invention solves this problem by presenting 
new classes of compounds that are useful in modulating SCD 
activity and regulating lipid levels, especially plasma lipid 
levels, and which are useful in the treatment of SCD-mediated 
diseases such as diseases related to dyslipidemia and disor- 
ders of lipid metabolism, especially diseases related to 
elevated lipid levels, cardiovascular disease, diabetes, obe- 
sity, metabolic syndrome and the like. 

Related Literamre 

PCT published patent application WO 01/96327 discloses 
novel benzamide derivative compounds. PCT Published 
Patent Applications, WO 03/075929, WO 03/076400 and WO 
03/076401 , disclose compounds having histone deacetylase 
inhibiting enzymatic activity. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides pyridine derivatives that 
modulate the activity of stearoyl-CoA desaturase. Methods of 
using such derivatives to modulate the activity of stearoyl- 
CoA desaturase and pharmaceutical compositions compris- 
ing such derivatives are also encompassed. 

Accordingly, in one aspect, the invention provides methods 
of inhibiting human stearoyl-CoA desaturase (hSCD) activity 
comprising contacting a source of hSCD with a compound of 
formula (1): 



(D 




wherein: 

X and y are each independently 1 , 2 or 3; 

W is --0— , — N(R*)— , — C(R^)2— , — C(0>— , — OC 
(O)— , _S(0),— ; (where t is 0, 1 or 2), — N(R0S(O) — 
(whereiis 1 or2),— S(0)2N(R*)— C(0)N(R')— ,— C(S) 



(Ha) 
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N(R')— , — 0S(0)2N(R^)— , — OC(0)N(R^)— , — OC(S)N In another aspect, the invention provides compounds of 

(R*)— . — N(R')C(0)N(R')-- or — NO^^X^(S)N(R^)— ; formula (I) having the following formula 01a): 

V is — C(0)-, -C(S)-. --C(0)N(R^)— , --<:(0)0^, 

-C(SX)— , — S(0) — (where t is 1 or 2), _S(0);^{R^)— ^ 

(where t is 1 or 2) or — C(R^ *)H; ^lo ^7 

each R^ is independently selected from the group consist- ^ \ / R'^ L L ^^^° 

ing of hydrogen, Ci-Cjaalkyl, Cj-Ciahydroxyalkyl, \ / ' \ /? 

C4-Ci2cycloalkylalkylandC7-Cis,aralkyl; N — ^ / \ / \ 

R^ is selected from the group consisting of Ci-Cjaalkyl, ^ — da-A^^^T^ ai ^ 

Cj-C.^alkenyl, Cj-Cijhydroxyalkyl, \ r6 ^ ^ 

C2-Ci2^ydroxyalkenyl, Cj-Cizalkoxyalkyl, 

Ca-Ciacycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 

C7-Ci9aialkyl, Cj-Cjjheterocyclyl, 15 

Cj-Cijheterocyclylalkyl, C,-Ci2heteroaryl, and wherein* 

Cs-Ciaheteroarylalkyl; * , . ^ j , , ^ 

. ^ * ^ A ^ t. ' xandy are each independently 1, 2 or 3; 

or IS a multi-nng structure havmg 2 to 4 rmgs wherein , . . , , , 

, , , J ^ ,u - ♦ R is selected from the group consistmg of hydrogen, 

the rmgs are mdependently selected fixjm the group consist- „ ^ „ , ^ ^ * ■> « 1 ^ ^ , , 7, , 

. x- i^iT 11 1 i^v 20 c.-Cijaliyl, C^-C lahydroxyalkyl, C4-Ci2cycloalkylalkyl 

ingofcycloalkyl,heterocyclyl,aiylandheteroarylandwhCTe and C7-C g^lkyl* 

some or all of the rings may be fused to each other; 1 . j xL .1. • u ^ 

R^ is selected from the group consisting of Oj-Ci2^lky\i 

R' is selected from the group consisting of Cj-Ciaalkyl, Ca-Ci^alkenyl, C7-Ci2hydroxyalkyl, CrCi^alkoxyalkyl, 

Cj-Ci^alkenyl, C^-C.^hydroxyalkyl, C3-Ci2hydroxyalkenyl, C3-Ci2cycloalkyl. 

Cj-Cj^hydroxyalkenyl, C2-Ci2alkoxyaIkyl, C4-Ci2cycloalkylalkyl, Cia-Ci^aralkyl, Cj-Ciiheteroaryl, 

Ca-Cijcycloalkyl, C4-Ci2cycloallcylalkyl, aryl, Ca-Ciiheterocyclylalkyl, C3-Cj2heterocyclyl, and 

C^-Ci^aralkyl, C3-Ci2heterocyclyl, Ca-Ci^heteroarylalkyl, provided that R^ is not pyrazinyl, 

Ca-C^jheterocyclylalkyl, Cj-Ci^heteroaryl and pyndinonyl, pyirolidinonyl or imidazolyl; 

Cs-CijheteroarylallQrl; 30 3 multi-ring structure having 2 to 4 rings wherein 

or R^ is a multi-ring strucmre having 2 to 4 rings wherein independently selected from the group consist- 

the rings are independently selected from the group consist- jng of cycloalkyl, heterocyclyl, aryl and heteroaryl, where 

ing of cycloalkyl , heterocyclyl, aiyl and heteroaryl and wh«:e some or all of the rings may be fiised to each other, 

some or all of the rings may be fused to each other; 35 R^ is selected from the group consisting of Cj-Cija^Mj 

gea,bn)mo,fluoro.chloro.me&yl,meLxy,trifluoromethyl, C3-C„hydxoxyattenyl. C3-C„alkoxy^-C^,alkoxyalky , 

c™^o nitr^or-NfR"V C,-C„cycloalkyl, C^-CuCycloalkylaBcyl, aiyl, 

cyano,miroor in(,k j^, C,C„aralkyl, C,-C, Jieterocyclyl.C,-C,jheterocyclylalkyl, 

dently selected from hydrogen or Ci-Caalkyl; ... ^ ^ . - m - u- 

^ ^ , o 0 o . ..o- or R^ is a muhi-rmg structure havmg 2 to 4 rmgs wheiem 

orR^andR'''together,orR^andR^''together,orR'andR''' , . ^ 1 1 ^ ^ 

r^iojT^ioa. 1. the nnffs are independently selected from the group consist- 
together, or R*° and R^°^ together are an 0x0 group, provided J f 

that when V is — C(0)— , and R^'' together or R« and R^ 45 of cycloalkyl, heterocyclyl, aryl and heteroaryl and where 

together do not form an 0x0 group, while the remaining R', some or all of the rings may be fiised to each other, 

j^7a ^sa^ j^9.^ rio^ ^ Rloa ^ independently ^5 r6 ^ independently selected from hydro- 

selected from hydrogen or Cj -Cjalkyl; g^j^^ bromo, fluoro, chloro, methyl, methoxy, trifluoromeUiyl, 

or one of R*^, R^°", R^ and R''" together with one of R*, cyano, nitro or — N(R^^)2; 

R®^R' and R^" form an alkylene bridge, while the remaining j^? ^la j^a j^8a ^9a r»o and R^°^ are each indepen- 

R,o, R^^, R', R'^ R^ R^, R", and R^- are each indepen- ^^^^ ^^^^^ hydrogen or C,.C3alkyi; 

dentiy selected from hydrogen or C,-C3alkyl; ^9 ^9a ^^^^^^^ rio rio- .^^^^^er foim an 

R*' is hydrogen or Ci<:3alkyl; and 0x0 group, while the remaining R',R^R«,R^R^R^R'^ 

each R^^ is independently selected from hydrogen or ^5 ^loa ^^^i independently selected from hydrogen or 

Cj-C^alkyl; C^-Cjalkyl; 

a stereoisomer, enantiomer or tautomer thereof, a phamia- or one of R'', R''", R*^ and R'°^, together with one of R^, 

ceutically acceptable salt thereof, a pharmaceutical compo- r8«^ and R^", form an alkylene bridge, while the remaining 

sition thereof or a prodrug thereof 50 R*°, R^°", R', R'", R*, R**, R** and R^"* are each indepen- 

In another aspect, the invention provides methods of treat- dentiy selected from hydrogen or Cj-C3alkyl; and 

ing a disease or condition mediated by stearoyl-CoA desam- each R*^ is independently selected from hydrogen or 
rase (SCD) in a mammal, wherein the method comprises C,-Cga1kyl; 

administering to the mammal in need thereof a therapeuti- a stereoisomer, enantiomer or tautomer thereof, a pharma- 
cally effective amoimt of a compound of formula (I) as set ceutically acceptable salt thereof, a pharmaceutical compo- 

forth above. sition thereof or a prodrug thereof 
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In another aspect, the invention provides compounds of In another aspect, the invention provides compounds of 
formula (I) having the following formula (lib): formula Q) having the following formula (in): 



an) 

r5 R7 



15 



wherein: 

X and y are each independently 1, 2 or 3; 
V, is —OP)—, — C(S)-, _C(0)N(R^)— , — C(S)N 
wherein: (R*)-~, — C(0)0— , — C(S)0— , — S(0)<— (where t is 1 or 

2) or — S(0);^(R^>— (where t is 1 or 2); 
X and y are each independently 1 , 2 or 3 ; 20 each is independently selected fiom the group consist- 

is selected from the group consisting of hydrogen, ing of hydrogen, Cj-Ciaalkyl, Ca-Cjahydroxyalkyl, 
C,-Ci2alkyl, C^-Ci^hydroxyalkyl, Q-Ci^cycloalkylalkyl C4-Ci2cycloalkylalkyl and Q-C.paralkyl; 
and C^-Cisaralkyl; is selected from the group consisting of Cj-Cijalkylj 

RMs selected from the group consisting of Q-C,2alkyl, 25 C,-C,,alkenyl, _ ^ C,-C,,hydroxyalkyl, 
C,-C,^lkenyl, C,-C,,hydroxyalkyl, C,.Q,hydroxyalkenyl, C,-C,alkoxy C3-C,,alkoxyalky , 

d^Sydrialicenyl, C,<:,allcoxy, C3^,,alkoxyalkyl. ^"^^^^^^j^^^^ ''^^ '^'''^1^^^ 

C3^.cycloal^l, Q-C cycloall^laUcyl ^'^-Tll^l' tcS^^yclyl.l^l, ^ ^.-C.^eteroai^r ^2 
heterocyclyl C3-C,Jieterocyclylalkyl, ^ 

C-CiJieteroaiylandCa-C.iheteroarylalkyl; Ic, . . « . • ^ - 

^ J 1^ or R^ is a multi-nng structure having 2 to 4 nngs wherem 

or R is a multi-ring structure having 2 to 4 rings wherein ^^^^ independently selected from the group consist- 

the rings are independently selected from the group consist- -^^ cycloalkyl, heterocyclyl, aryl and h^eroaryl, where 

ing of cycloalkyl, heterocyclyl, aryl and heteroaryl, where gome or all of the rings may be fused to each other, 

some or all of the rings may be fiised to each other; 35 .^j^^^d from the group consisting of C,-C.^alkyl, 

R^ is phenyl optionally substituted by one or more substitu- Cj-C i2alkenyl, Cj-Ci^hydroxyalkyl, 

ents selected from the group consisting of halo, cyano, nitro, Cj-Cijhydroxyalkenyl, Cj-Cijalkoxyalkyl, 

hydroxy, C,-Cgalkyl, Cj-Qtrihaloalkyl, Cj-C^trihaloalkoxy, C3-Ci2cycloalkyl, C4-Ci scycloalkylalkyl, aryl, 

C,-C.alkylsulfonyl,— N(R")2,— OC(0)R",— C(0)OR'^ 40 Q^-Qparalkyl, Q-Ci^heterocyclyl, 

^Lfy. \ / \ \ , v.. Ca-Cijheterocyclylalkyl, Ci-Cjjheteroaryl and 

Sfe,-> (0),N(R^^)2, cycloalkyl, heterocyclyl, heteroaryl and het- C3.c|2heteroarylalkyl; 

eroarylcycloalkyl, provided that R^ is not phenyl substituted 3 j^ulti-ring structure having 2 to 4 rings wherein 

with optionally substituted thienyl; the rings are independently selected from the group consist- 

R^ R^ and R* are each independently selected from hydro- 45 "ig of cycloalkyl, heterocyclyl, aryl and heteroaryl and where 

gen, bromo, fluoro. chloro,methyl, methoxy, trifluoromethyl, some or all of the rings may be fused to each other, 

cyano nitro or ^N(R*^) * R^,R^ and R* are each independently selected from hydro- 

R^' R-, R^ R-, R^ R-, R-, and R- are each indepen- %^Mom^9^^^ 

dently selected from hydrogen or C,-C3alkyl; 3, ^ 

or K^and R^" together, or R'° and R'°" together form an Gently selected from hydrogen or Ci-Cjalkyl; 

oxogroup,whiIetheremainingR^R'^R^R^R^R^R^ or R^ and R^" together, or R» and R«- together, or R^andR^ 

and R'^" are each independently selected from hydrogen or together, or and R'^ together are an 0x0 group, provided 

C, -C3alkyl; that when V„ is ~C{0)—, R'and R''" together or R' and R*^ 

or one of R', R''^, R*° and R^®", together with one of R^, together do not form an 0x0 group, while the remaining R', 

R^", R^ and R^'', form an alkylene bridge, while the remaining ^'^"^ R^ R^'', R*°, and R^*** are each independently 

R^^ R*^, R^ R''^ R^ R^, R^ and R^" are each indepen- selected from hydrogen or CrC3alkyl; 

dently selected from hydrogen or Ci-Cjalkyl; and or one of R^°, Rjoa, R^", and R^" together with one of R^, 

._,2..j , ^ R*^,R' and R^** form an alkylene bridge, while the remaining 

each R' IS mdependently selected from hydrogen, 60 ^^,0^ ^.oa^ ^-r ^7.^ ^s.^ ^9 ^9. -^^ 

Ci-C,alkyl, C3-Qcycloalkyl, aryl or aralkyl; and ^^^^^ ^^j^^^ hydrogen or C,.C3alkyl; and 

each R*^ is independently selected from hydrogen or R*^ is independently selected from hydrogen or 

Cj-Cgalkyl; Ci-C^alkyJ; 

a stereoisomer, enantiomer or tautomer thereof, a pharraa- ^5 a stereoisomer, enantiomer or tautomer thereof, a phanna- 
ceutically acceptable salt thereof, a pharmaceutical compo- ceutically acceptable salt thereof, a phannaceutical compo- 
sition thereof or a prodrug thereof sition thereof or a prodrug thereof 
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In another aspect, the invention provides compounds of In another aspect, the invention provides compounds of 
formula (I) having the following formula (IV); formula (I) having the following formula (V): 

(IV) 5 ,^ ^ (V) 

r5 r*<> r" r5 , 



R' \ N— V,— R3 R2— W,— / N N 

-( O R< D> P8 R« r9 P8 



N— Va— R^ 

8a 



wherein: 



wherein: 

^ « X and y are each independently 1, 2 or 3; 

X and y are each mdependently 1, 2 or 3; ^N(R^:^ or -5(0),- (where t is 0, 1 or 

V„ is ^O)-. ^(S>~, -C(0)N(R')-, ^S)N 2); 

(R')— . -C(0)0— , — C(SX>— , ^(O) — (where t is 1 or is —0(0)—, — C(S)~, — C(0)N(R*>-, — C{S)N 

2)or—S(0);^(R*>-- (where t is 1 or2); (R^)!-,— C(OP—,—<XS)0~-,— S(0),-> where t is 1 or2) 

each is independently selected from the group consist- or — S(0)^(R^) — (where t is 1 or 2); 

ing of hydrogen, C^-Ci2^\ky\, C2-Ci2hydroxyalkyl, each RMs independently selected from the group consist- 

C4-Ci2cycloalkylalkylandC7-Ci9aralkyl; ing of hydrogen, Ci-Cijalkyl, Cj-Cijhydroxyalkyl, 

R^ is selected from the group consisting of Cj-Cijalkyl, C^-Ci^cycloalkylalkyl and CrCj^aralkyl; 

Cj-Cjjalkenyl, Cj-C^jhydroxyalkyl, 25 selected from the group consisting of Ci-Cijalkyl, 

Cj-Cijhydroxyaikenyl, C3-Ci2alkoxyalkyl, Q-Ci^alkenyl, Cj-Ci^hydroxyalkyl, 

C3-Ci2cycloalkyl. • C4-Ci2cycloalkylalkyl, aryl, C^-Q^hydroxyalkenyl, C3-C,,alkoxyalkyl, 

C,-Ci^lkyl, heterocyclyl, C3-C,,cycloalkyl, Q-C.^cycloalkylalkyl ary , 

Q-C^eterocyclylalkyl, Q^,>teioaryl and , ^^"^A^^w ^f^^^^*' 

cWS^eroZ^l^ 30 C-C^heteroaryl ^d 

or R^ is a multi-ring structure having 2 to 4 rings wherein ^2 ^ ^uiti.Hng strucnire having 2 to 4 rings wherein 
the nngs are mdependently selected from the group consist- independently selected from the group consist- 
ing of cycloalkyl, heterocyclyl, aryl and heteroaryl, where -^^ cycloalkyl, heterocyclyl, aryl and heteroaryl, where 
some or all of the rings may be fused to each other; ^^^^ ^^^^^ 

R^ is selected from the group consisting of Cj-Cijalkyl, selected from the group consisting of Cj-Cijalkyl, 

C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, C2-Ci2alkenyl, C2-Ci2hydroxyalkyl, 

Cj-Cijhydroxyalkenyl, C2-Ci2alkoxyalkyI, C2-C,2hydroxyalkenyl, C2-Ci2alkoxyalkyl, 

C3-Ci2cycloalkyl, Q^,2cycloalkylalkyl, aryl, C3-C,2Cycloalkyl, C4<:i2cycloalkylalkyl, aryl, 

C^-Cis^lkyl, C3-C,2heterocyclyl, C^-Ciparalkyl, Cj-Cijheterocyclyl, 

C3-Ci2heterocyclylalkyl, CrCj^heteroaryl and Cj-C^jheterocyclylalkyl, Ci-C,2heteroaryl and 

C3-C,2heteroarylalkyl; C3.Ci2heteroarylalkyl; 

or R^ is a multi-ring structure having 2 to 4 rings wherein ^j. r3 ^ multi-ring structure having 2 to 4 rings wherein 

the rings are independently selected from the group consist- ^^gg independently selected from the group consist- 
ing of cycloalkyl, heterocyclyl, aryl and heteroaryl and wh«-e 45 j^g of cycloalkyl, heterocyclyl, aryl andhetcroaryl and where 

some or aU of the rings may be ftised to each other; ^j. the rings may be fused to each other, 

R"*, and R* are each independently selected from hydro- ^5 ^6 ^^y^ independently selected from hydro- 
gen, bromo, fluoro, chloro, methyl, methoxy, trifiuoromethyl, gen, bromo, fluoro, chloro, methyl, methoxy, trifluoromethyl, 
cyano, nitro or — N(R*^)2; cyano, nitro or — N(R'^)2; 

R', R'-a, R«, R«^ R^ R^^ R^°, and R»*^ are each indepen- 50 ^1^ ^la^ j^s.^ ^9^ ^9a^ ^10^ ^lo. ^ indepen- 
dently selected from hydrogen or C, -Cjalkyl ; dently selected from hydrogen or Ci-C3alkyl; 

or R' and R'" together, or R®and R®" together, or R^ and R^"* or R'' and R''", together, or R^ and R^ together, or R^ and 

together, or R^° and R^°^ together are an 0x0 group, provided together, or R^° and R^®** together are an 0x0 group, 

that when V„ is — C(0)— , R' and R^* together or R^ and R^** provided that when is — C(0)— , R^ and R^'' together or R* 

together do not form an 0x0 group, while the remaining R^, and R^ together do not form an 0x0 group, while the remain- 

R'**, R®, R*°, R^, R^^, R*°, and R^°° are each independendy ing R^, R^°, R®, R^, R^, R^'', R'°, and R*^^ are each inde- 

selected from hydrogen or Cj-Caalkyl; pendently selected from hydrogen or Ci-C3alkyl; 

or one of R'°, R'*^, R', and R''" together with one of R^ or one of R*°, R^^, R'', and R^" together with one of R^ 

R^", R^ and R^" form an alkylene bridge, while the remaining R*", R^ and R^*" form an alkylene bridge, while the remaining 

R»° R^°", R', R'^, R^ R^, R^ and R^" are each indepen- R»°, R^^^, R\ R^", R^ R^, R^ and R^" are each indepen- 

dwitly selected from hydrogen or Ci-C3alkyl; and dently selected from hydrogen or C, -C3alkyl; and 

each R*^ is independently selected from hydrogen or each R*^ is independently selected from hydrogen or 

Ci-C^alkyl; Ci-Cfialkyl; 

a stereoisomer, enantiom^ or tautomer thereof, a pharma- 6S a stereoisomer, enantiomer or tautomer thereof, a phanna- 
ceutically acceptable salt thereof, a pharmaceutical compo- ceutically acceptable salt thereof, a pharmaceutical compo- 
sition thereof or a prodrug thereof sition thereof or a prodrug thereof. 
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In another aspect, tiie invention provides compounds of In another aspect, the invention provides methods of treat- 
fonnula Q) having the following formula (la): ing an SCD-mediated disease or condition in a mammal, 

preferably a human, wherein the methods comprise adminis- 
tering to the mamm al in need thereof a therapeutically effec- 
(la) 5 tive amotmt of a compound of the invention as set forth above 
In another aspect, the invention provides compotmds or 
pharmaceutical compositions useful in treating, preventing 
, , and/or diagnosing a disease or condition relating to SCD 

R^— W— ^ /~\ ^ biological activity such as the diseases encompassed by car- 

lo diovascular disorders and/or metabolic syndrome (including 
dyslipidemia, insulin resistance and obesity). 

In another aspect, the invention provides methods of pre- 
venting or treating a disease or condition related to elevated 
wherein- **P'*^ levels, such as plasma lipid levels, especially elevated 

X and y are each independently 1, 2 or 3; trigtyceride or cholesterol levels, in a patient afflicted with 

«r- xT/T^ixo/^x / u * • 1 o\ such elevated levels, compnsmgadmmistenng to said patient 

Wis^N(R^)S(0)-(wheretis 1 or 2); ^ ^ therapeutically or prophylactically effective amouit of a 

V IS — C(0>— , —C(Sy-, — C(0)N(R )— , — C(S)N composition as disclosed herein. The present invention also 
-~C(0)0— , — C(S)0", — S(0) — (where t is 1 or ^j^^gg ^^^^1 compounds having therapeutic ability to 
2), — S(0)^(R )— (where t is 1 or 2) or — C(R )H; jo reduce lipid levels in an animal, especially triglyceride and 

each is independently selected from the group consist- cholesterol levels, 
ing of hydrogen, Cj-Cijalkyl, Ca-Ci^hydioxyalkyl, In another aspect, the invention provides pharmaceutical 
Q-Cijcycloalkylalkyl and Cy-Ciparalkyl; compositions comprising the compounds of the invention as 

is selected from the groiq> consisting of Ci-Ci2alkyl> set forth above, and pharmaceutically acceptable excipients. 
Ca-Cijalkenyl, C^-C^Jaydioxyslkyl, 25 in one embodiment, the present invention relates to a phar- 

Cj-Ciahydroxyalkenyl, Cj-Cijalkoxyalkyl, maceutical composition comprising a compound of the 

Cj-Ci^cycloalkyl, C4-Ct2cycloalkylall^l, aryl, invention in a pharmaceutically acceptable carrier and in an 
Cy-Cigaralkyl, Cj-Cjaheterocyclyl, amount effective to modulate triglyceride level, or to treat 

Q-Cijh^erocyclylallgrl, Ci-Cijheteroaryl, and diseases related to dyslipidemia and disorders of lipid 
C3-Ci2**eteroarylalkyl; 30 metabolism, when administwed to an animal, preferably a 

or R^ is a multi-ring structure having 2 to 4 rings wherein mammal, most preferably a human patient. In an embodiment 
the rings are independently selected fh>m the group consist- of such composition, the patient has an elevated lipid level, 
ing of cycloall^l, heterxx^yclyl, aryl and heteroaryl and where such as elevated plasma triglycerides or cholesterol, before 
some or all of the rings may be fused to each other, administration of said compoimd and said compound is 

R^ is selected from the group consisting of Ci-C^alkyl, present in an amount effective to reduce said lipid level. In 
Co-Cijalkenyl, Cj-C ^jhydroxyalkyl, another aspect, the invention provides methods for treating a 

C,-C,, hydroxyalkenyl, C^-Cijalkoxyalkyl, pa^ient for, or protecting a patient from developii^, a disease 

C3^,,cycloalkyl, Q-C.^cycloalkylalkyl, aryl, or condition mediated by stearoyl-CoA desaturase (SCD), 
Q-C.^aralkyl, C3-Cj2heterocyclyl, Q-C^^heterocyclylalkyl which methods comprise administering to a patiem afflicted 
C, -C, ^heteroaryl and Ca-Ci^heteroarylalkyl; ^ with such disease or condition, or at nsk of developing such 

„3 . . ^ ^ , -,*^A ' . „,k™« diseaseorcondition, a therapeutically effective amount of a 

or R^ IS a multi-nng structure having 2 to 4 nngs wherem j *u * • u-u-* f c/^t> „ .»*:»^t 

J,, i^jr ^u -* compound that inhibits activity of SCD m a patient when 

the rmgs are independently selected fh)m the group consist- ^^^y."^ * . ^ *^ 

r itiiL. 11 1 ji_» 11 u admimstered thereto. 

mgofcycloalkyl,heterocyciyl,aiyl and heteroaryl and where , , . 

some or all of the rings may be fused to each other, In another aspect, the mvention provides methods for treat- 

T.Ar>sjT^6 t..j ji 1 1.J ing a range of diseases involving lipid metabolism utilizmg 

R^R^andR^areeachlndependently selectedfromhydro- J^ ^^^^ identified by the methods disclosed herein. In 

gen,hromo,fluoro cMoro,methyl,methox^ accordance therewith, there is disclosed herein a range of 

cyano, mtro or N(R compounds having said activity, based on a screening assay 

R', R^-, R', R^, R^, R'^ R*°, and R*°" are each indepen- fo^ identifying, from a library of test compounds, a therapeu- 

dently selected from hydrogen or C,-C3alkyl; 50 gg^nt which modulates the biological activity of said SCD 

or R' and R^" together, or R^and R^" together, or R^ and R^" and is useful in treating a human disorder or condition relating 

together, or R*° and R* °" together are an oxo group, provided to serum levels of lipids, such as triglycerides, VLDL, HDL, 

that when V is — C(0)— , R'^and R^" together or R^ and R^'' LDL, and/or total cholesterol. 

together do not form an oxo group, while the remaining R^, 

j^7a j^8a ^9 ^9a^ rio R^^^ are cach independentiy 55 DETAILED DESCRIPTION OF THE INVENTION 
selected from hydrogen or Cj-Cgalkyl; 
or one of R**^, R*°^, R^, and R'^ together with one of R*, Definitions 

fo' Tif "r" R^^t^''^^^^^^ AS used in the specification and appended claims, unless 

. 1 i' ^li. u*i^ '^'^"^i: go specified to the contrary, the following terms have die mean- 

dently selected from hydrogen or C,-C3alkyl; ~ ingindicated: 

R^ * is hydrogen or Ci-Cjalkyl; and Certain chemical groups named hwein are preceded by a 

each R*^ is independently selected from hydrogen or shorthand notation indicating the total ntmiber of carbon 

Ci-C^^alkyl; atoms that are to be found in the indicated chemical group. 

a stereoisomer, enantiomer or lautomer thereof, a phanna- 65 For example: Cy-Cjjalkyl describes an alkyl group, as 

ceutically acceptable salt thereof, a pharmaceutical compo- defined below, having a total of 7 to 12 carbon atoms, and 

sition thereof or a prodrug thereof. C4-Ci2cycloalkylalkyl describes a cycloalkylalkyl group, as 
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defined below, having a total of 4 to 12 carbon atoms. The 
total number of carbons in the shorthand notation does not 
include carbons that may exist in substituents of the group 
described 

Accordingly, as used in the specification and appended 
claims, unless specified to the contraiy, the following tenns 
have the meaning indicated: 

"Methoxy" refers to the -OCU^ radical. 

"Cyano** refers to the — CN radical. 

"Nitro** refers to the— NO2 radical. 

Tiifluoromethyr refers to the — CF3 radical. 

tDxo" refers to the =^0 substituent. 

•Tliioxo" refers to the =S substituent. 

"AU^l** refers to a straight or branched hydrocarbon chain 
radical consisting solely of carbon and hydrogen atoms, con- 
taining no unsaturation, having finm one to twelve carbon 
atoms, preferably one to eight carbon atoms or one to six 
carbon atoms, and which is attached to the rest of the mol- 
ecule by a single bond, e.g., methyl, ethyl, n-propyl, 1-meth- 
ylediyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethyletbyl 
(t-butyl), and the like. Unless stated otherwise specifically in 
^e specification, an alkyl group may be optionally substi- 
tuted by one of the following groups: alkyl, alkenyl, halo, 
haloalkenyl, cyano, nitro, aryl, cycloaBcyl, heterocyclyl, het- 
eroaryl, — OR*^ -OC(0)— R*^, — N(R'^)2, — C(0)R*^ 
-C(p)OR'\ -C(0)N(R^^)2, — N(R^*)C(0)OR", 
— N(R**)C(0)R", -N(R^^XS(0)^") (where t is 1 to 2), 
—S(0)pR*^ (where t is 1 to2),— S(O)^'*(wheietis0to2), 
and S(0)^(R**)2 (where t is 1 to 2) where each R^^ is 
independently hydrogen, alkyl, haloalkyl, cycloalkyl, 
cycloalkylall^l, aryl (optionally substituted with one or more 
halo groups), arall^l, heterocyclyl, heterocylylaU^l, het- 
eroaryl or heteroarylalkyl; and ea6h R** is alkyl, haloalkyl, 
cycloalkyl, cycloalkylalkyi, aryl, aralkyl, heterocyclyl, het- 
erocylylallQ^l, heteroaryl or heteroarylall^t, and where each 
of the above substituents is unsubstituted unless otherwise 
indicated 

"Cj-Cjalkyl" refers to an alkyl radical as defined above 
containing one to three carbon atoms. The C j-Cjalkyl radical 
may be optionally substituted as defined for an a\ky\ group. 

"Ci-Cgalkyl" refers to an alkyl radical as defined above 
containing one to six carbon atoms. The C^-C^lkyl radical 
may be optionally substituted as defined for an aH^l group. 

Xi-Cjalkyl" refers to an alkyl radical as defined above 
containing one to twelve carbon atoms.HieCi-Cijalkyl radi- 
cal may be optionally substituted as defined for an alkyl 
group. 

"Cj-Cgalkyl" refers to an alkyl radical as defined above 
containing two to six carbon atoms. The Cj-C^alkyl radical 
may be optionally substituted as defined for an alkyl group. 

"Ca-Cgalkyl" refers to an alkyl radical as defined above 
containing three to six carbon atoms. The C3-C6alkyl radical 
may be optionally substituted as defined for an alkyl group. 

"Cj-Cijalkyr refers to an alkyl radical as defined above 
containing three to twelve carbon atoms. The C3-C,2alkyl 
radical may be optionally substituted as defined for an all^l 
group. 

"Cg-Cija^'" refers to an alkyl radical as defined above 
containing six to twelve carbon atoms. The Cg-Cijalkyl radi- 
cal may be optionally substituted as defined for an alkyl 
group. 

**C7-Ci2alkyr' refers to an alkyl radical as defined above 
containing seven to twelve carbon atoms. The Cy-Cjjalkyi 
radical may be optionally substituted as defined for an alkyl 
group. 

"Alkenyl" refers to a straight or branched hydrocarbon 
chain radical group consisting solely of carbon and hydrogen 



atoms, containing at least one double bond, having from two 
to twdve carbon atoms, preferably one to eight carbon atoms 
and which is attached to the rest of the molecule by a single 
bond, e.g., ethenyl, prop-l-enyl, but-l-enyl, pent-l-enyl, 

5 penta-l,4-dienyl, and the like. Unless stated otherwise spe- 
cifically in the specification, an alkenyl group may be option- 
ally substituted by one of the foUowir^ groups: alkyl, alkenyl, 
halo, haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, 
cycloalkyl, cycloalkylalkyi, heterocyclyl, heterocyclylalkyl, 

10 heteroaryl, heteroarylalkyl, — OR'^ --OC(O)— R'"*, 
— N(R'^)2, — C(0)R'^ — C(0)OR'^, — C(0)N(R'^)2, 
— N(R'^X^(OpR^*, ^N(R'%(0)R'*, — N(R'^)(S(0), 
R'**) (where t is 1 to 2), — S(0)PR"' (where t is 1 to 2), 
— S(0)^**(wheret is0to2),and-^(O);^^(R''*)2 (wheret is 

15 1 to 2) where each R*"* is independently hydrogen, alkyl, 
haloalkyl, cycloalkyl, cycloalkylalkyi, aryl, aralkyl, hetero- 
cyclyl, heterocylylalkyl, heteroaryl or heteroarylalkyl; and 
eachR^* is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyi, aryl, 
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or het- 

20 eroarylalkyl, and where each of the above substituents is 
imsubstituted. 

**C3-C|2alkenyr' refers to an alkenyl radical as defined 
above containing three to 12 carbon atoms. The 
Cj-Ci^alkenyl radical may be optionally substituted as 
25 defined for an alkenyl group. 

'*C2-Ci2alkenyr* refers to an alkenyl radical as defined 
above containing two to 12 carbon atoms. Hie Cj-Cijalkenyl 
radical may be optionally substituted as defined above for an 
alkenyl group. 

30 "Ajkylene** and "allQrlene chain" refer to a straight or 
branched divalent hydrocarbon chain, linking the rest of the 
molecule to a radical group, consisting solely of carbon and 
hydrogen, containing no unsaturation and having from one to 
twelve carbon atoms, preferably having from one to eight 

35 carbons, e.g., methylene, ethylene, propylene, n-butylene, 
and the like. The alkylene chain may be attached to the rest of 
the molecule and to the radical group through one carbon 
within the chain or through any two carbons within the chain. 
"Alkenylaie" and **alk^ylene chain** refer to a straight or 

40 branched divalent hydrocarbon chain linking the rest of the 
molecule to a radical group, consisting solely of carbon and 
hydrogen, containing at least one double bond and having 
from two to twelve carbon atoms, e.g., ethenylene, prope- 
nylene, n-butenylene, and the like. Hie alkenylene cham is 

45 attached to the rest of the molecule through a single bond and 
to the radical group through a double bond or a single bond. 
The points of attachment of the alkenylene chain to the rest of 
the molecule and to die radical group can be through one 
carbon or any two carbons within the chain. 

so "Alkylene bridge** refers to a straight or branched divalent 
hydrocarbon bridge, linking two difTerent carbons of the 
same ring structure, consisting solely of carbon and hydro- 
gen, containing no unsaturation and having from one to 
twelve carbon atoms, preferably having from one to eight 

55 carbons, e.g., methylene, ethylene, propylene, n-butylene, 
and the like. The alkylene bridge may link any two carbons 
within the ring structure. 

"Alkoxy** refers to a radical of the formula — OR„ where R^ 
is an alkyl radical as defined above. The alkyl part of the 

60 alkoxy radical may be optionally substituted as defined above 
for an alkyl radical. 

"C, -C^alkoxy" refers to an alkoxy radical as defined above 
containing one to six carbon atoms. The alkyl part of the 
C, -C^alkoxy radical may be optionally substituted as defined 

65 above for an alkyl group. 

"Ci-CjjalkDxy** refers to an alkoxy radical as defined 
above containing one to twelve carbon atoms. The alkyl part 
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of the Ci-Ci2alkoxy radical may be optionaUy substituted as 
defined above for an all^l group. 

"Cj-Cijalkox/' refers to an aUcoxy radical as defined 
above containing three to twelve carbon atoms. The alky] part 
of the C3-Ci2alkoxy radical may be optionally substituted as 
d^ned above for an alkyl group. 

"AlkoxyallQfr refers to a radical of the formula — — 
O — where each is independently an alkyl radical as 
defined above. The oxygen atom may be bonded to any car- 
bon in either alkyl radical. Eadi alkyl part of the alkoxyalkyl 
radical may be optionally substituted as defined above for an 
alkyl group. 

"Cj-Cijalkoxyalkyr refers to an alkoxyalkyl radical as 
defined above containing two to twelve caibon atoms. Each 
alkyl part of the Cj-Ci jalkoxyalkyl radical may be optionally 
substituted as defined above for an alkyl group. 

"Caalkoxyalkyr refers to an alkoxyalkyl radical as defined 
above containing three carbon atoms. Each alkyl part of the 
Caalkoxyalkyl radical may be optionally substimted as 
defined above for an alkyl group. 

*^3"^i2^^o^y3lkyr* refers to an alkoxyalkyl radical as 
defined above containing three to twelve carbon atoms. Each 
alkyl part of the Cj-C i23lkoxy2ilkyl radical may be optionally 
substituted as defined above for an alkyl group. 

"Alkylsulfonyl" refers to a radical of the formula — S(0)2 

where R^ is an alkyl group as defined above. The alkyl part 
of the alkylsulfonyl radical may be optionally substituted as 
defined above for an alkyl group. 

**Ci-C6alkyisulfonyl"refers to an alkylsulfonyl radical as 
defined above having one to six carbon atoms. The 
Ci-Cgalkylsulfonyl group may be optionally substituted as 
defined above for an alkylsulfonyl group. 

"Aryl" refers to aromatic monocyclic or multicyclic hydro- 
carbon ring system consisting only of hydrogen and carbon 
and containing from 6 to 1 9 carbon atoms, preferably 6 to 10 
carbon atoms, where the ring system may be partially or ftilly 
satxirated. Aryl groups include, but are not limited to groups 
such as fiuorenyl, phenyl and naphthyl. Unless stated other- 
wise specifically in the specification, the term "aryl** or the 
prefix "ar-" (such as in "aralkyl") is meant to include aryl 
radicals optionally substituted by one or more substituents 
selected from the group consisting of alkyl, alkenyl, halo, 
haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl, 
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, 
heteroarylalkyl, — R'^— OR'^ _ri5__oc(0)_r»4^ 
— R'^— N(R''*)2, — R'^— C(0)R''*, _R*5_^(Qpf^i4 
— R^^— C(0)N(R*^)2, — R^^— N(R''^)C(0)OR»^ — R*^— 
N(R^'^)C(0)R^^ — R»5_N(Ri^)(S(0)^^^) (where t is 1 to 
2), — R»5_s(0)pR^^ (where t is 1 to 2), — R*^— S(0)^'^ 
(where t is 0 to 2), and — R*^— S(0);^(R^^)2 (where t is 1 to 
2) where each R^'* is independently hydrogen, alkyl, 
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetero- 
cyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl; each 
R*^ is independently a direct bond or a straight or branched 
alkylene or alkenylene chain; and each R^ ^ is alkyl, haloalkyl, 
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, het- 
erocyclylalkyl, heteroaryl or heteroarylalkyl, and where each 
of the above substituents is unsubstituted. 

"Aralkyl'* refers to a radical of the formula — R^^ where 
R^ is an alkyl radical as defined above and R^ is one or more 
aryl radicals as defined above, e.g., benzyl, diphenylmethyl 
and the like. The aiyl part of the aralkyl radical may be 
optionally substituted as described above for an aryl group. 
The alkyl part of the aralkyl radical may be optionally sub- 
stimted as defined above for an alkyl group. 

**C7-C, 2aralkyl*' refers to an aralkyl group as defined above 
containing seven to twelve carbon atoms. The aryl part of the 
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C7-Ci2aralkyl radical may be optionally substimted as 
described above for an aryl group. The alkyl part of the 
C7.c.i2ara]kyl radical may be optionally substituted as defined 
above for an alkyl group. 
5 "C7-C 1 9aralky r refers to an aralkyl group as defined above 
containing seven to nineteen carbon atoms. The aryl part of 
the C7-Ci9aralkyl radical may be optionally substituted as 
described above for an aryl group. The alkyl part of the 
C7-Ci9aralkyl radical may be optionally substimted as 
10 defined above for an alkyl group. 
^ "Cj-Ciparalkyl" refers to an aralkyl group as defined above 
con^^5 thirteen to nineteen carbon atoms. The aryl part of 
the Ci3-Ci9aralkyl radical may be optionally substituted as 
described above for an aryl group. The alkyl part of the 
15 Ci3-Ci9aralkyl radical may be optionally substituted as 
defined above for an alkyl group. 

"Aralkenyl" refers to a radical of the formula — R^^ 
where is an alkenyl radical as defined above and R^ is one 
or more aryl radicals as defined above, which may be option- 
ally substituted as described above. The aryl part of the aralk- 
enyl radical may be optionally substituted as described above 
for an aryl group. The alkenyl part of the aralkenyl radical 
may be optionally substimted as defined above for an alkenyl 
group. 

"Aryloxy" refers to a radical of the formula — OR^ where 
an aryl group as defined above. The aryl part of the aryloxy 
radical may be optionally substimted as defined above. 

"Aryl-Ci-C^alkyr* refers to a radical of the formula 
— R;, — R^ where R^ i s an unbranched all^l radical having one 
to six carbons and R^ is an aiyl group attached to the terminal 
carbon of the alkyl radical. 

**Cyc]oalkyr refers to a stable non-aromatic monocyclic or 
bicyclic hydrocarbon radical consisting solely of carbon and 
33 hydrogen atoms, having fix>m three to fifteen carbon atoms, 
preferably having firom three to twelve carbon atoms, and 
which is saturated or unsaturated and attached to the rest of 
the molecule by a single bond, e.g., cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, decalinyl and the like. Unless oth> 
4Q erwise stated specifically in the specification, the term 
"cycloalkyl" is meant to include cycloall^l radicals which are 
optionally substituted by one or more substiments selected 
from the group consisting of alkyl, alkenyl, halo, haloalkyl, 
haloalkaiyl, cyano, nitro, aryl, aralkyl, cycloalkyl, cycloallQ^- 
45 talkyl, heterocyclyl, heterocyclylaUq^l, heteroaryl, heteroary- 
lalkyl, _Ri5_QRi4^ _Ri5_oc(0)— R^*, — R^5— N 
(R''*)2, — R'^— C(0)R'^ C{0)OR*^, — R'^— C(0) 

N(R'^)2, — R*^— N(R»^)C(0)OR*^ — R»5_n(R1^)C(0) 
— R'^— N(R^^)(S(0)J I^'^) (where t is 1 to 2), — R"— 
S(0),OR*^ (where tJs 1 to2),— R"-^0)Jl**(wheret is 0 
to2),and— R"— S(0)^(R")2(wheretis 1 to2)whereeach 
R^"* is independently hydrogen, alkyl, haloalkyl, cycloalkyl, 
cycloalkylall^l, aryl, aralkyl, heterocyclyl, heterocyclyla- 
lkyl, heteroaryl or heteroarylalkyl; each R^' is independently 
35 a direct bond or a straight or branched alkylene or alkenylene 
chain; and each R** is alkyl, haloalkyl, cycloalkyl, cycloalky- 
lalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, het- 
eroaryl or heteroarylalkyl, and where each of the above sub- 
stituents is unsubstituted. 
50 "Ca-CgCycloalkyl" refers to a cycloalkyl radical as defined 
above having three to six carbon atoms. The Ca-Cgcycloalkyl 
radical may be optionally substimted as defined above for a 
cycloalkyl group. 

"C3-C,2cycIoalkyl" refers to a cycloalkyl radical as 
65 defined above having three to twelve carbon atoms. The 
C3-Ci2^^*^^J radical may be optionally substituted as 
defined above for a cycloalkyl group. 
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"Cycloalkylalkyl" refers to a radical of the fonnula — R^R^ C3-Ci2heterocyclyl may be optionaDy substituted as defined 

where R„ is an alkyl radical as defined above and is a above for a heterocyclyl group. 

cycloalkyl radical as defined above. The cycloalkyl part of the "Heterocyclylall^l" refers to a radical of the fonniJa 

cycloalkyl radical may be optionally substituted as defined — R^R^ where R^ is an alkyl radical as defined above and R^ 

above for an cycloalkyl radical. The alkyl part of the 5 is a heterocyclyl radical as defined above, and if the hetero- 

cycloalkyl radical may be optionally substituted as defined cyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl 

above for an alkyl radical. may be attached to the alkyl radical at the nitrogen atom. The 

"C4-Ci2cyck)alkylalkyrieferstoacycloalkylaIkylradical alkyl part of the heterocyclylalkyl radical may be optionaDy 

as defined above having four to twelve carbon atoms. The substituted as defined above for an alkyl group. The hetero- 

C4-Ci2cycloalkylaIkyl radical may be optionally substituted to cyclyl part ofthe heterocyclylalkyl radical may be optionally 

as defined above for a cycloalkylalkyl group. substituted as defined above for a heterocyclyl group. 

™- Infers to bromo, chloro, fluoio or iodo. "Ca-C.^heterocyclylalkyr; refers to a heteiocyclylallQ^l 

«Haloalkyrreferstoanalkylmdical,asdefinedabove,that ^^^^^^'l^^^lfr, K^^^^ 

i ^ ocjv C,-C,-jheterocyclylalkyl radical may be optionally substi- 

.s substtmted by one or more halo radicals as defined above, ^^^^'^ ^^^/^^^ ^ heterxx:yclylaU^l group. 

e.g tnfluoromethyl, difluoromefty^, trichloromethyl, 2.2> ..Hetemaryl" refers to a 5 tii M-8membered tioiiatic ring 

mfluoroethyl, l-fluorometfiyl-2-fluon>e%l, 3-bn,mo-2- ^^^^^ of carfa ^ai^andfi om one to five 

S^°'°f,!J'F .TTI^ , T°f ^ ' ^ ^ heteroatoms selected fiom the group consisting of nitrogen, 

nie allq,! part of the taloaDcyl radjca^ may be optionally ^ For puiposTof this invention, the to- 

substituted as defined above for an alkyl group. » j. i ^ i- t.- i- i- 

^ , , . ^ J 20 eroaryl radical may be a monocychc, bicychc, tncycUc or 

"Haloalkenyl" refers to an alkenyl radical, as defined tetracycUc ring system, which may include fused or bridged 

above, that is substituted by one or more halo radicals, as systans; and the nitrogen, carbon or sulfiir atoms in the 

defined above, e.g., 2-bromoethenyl, 3»bromoprop-l-enyl, heteroaryl radical may be optionally oxidized; the nitrogen 

and the like. The alkenyl part of the haloalkenyl radical may ^^^^ ^ optionally quatemized. Examples include, but 

be optionally substituted as defined above for an alkyl group. ^5 ^ot Ihnited to, azepinyl, acridinyl, benzimidazolyl, benz- 

•*Heterocyclyl" refers to a stable 3- to 18-membered non- thiazolyl, benzindolyl, benzothiadiazolyl, benzonaphtho- 

aromatic ring radical which consists of carbon atoms and furanyl, benzoxazolyl, benzodioxolyl, benzodioxinyl, ben- 

from one to five heteroatoms selected fix)m the group consist- zopyranyl, benzopyrancnyl, benzofiiranyl, benzofuranonyl, 

ing of nitrogen, oxygen and sulfiir. For purposes of this inven- benzothienyl (benzothiophenyl), benzotriazolyl, benzo[4,6) 

tion, the heterocyclyl radical may be a monocyclic, bicyclic, 30 imidazo[l,2-a]pyridinyl, carbazolyl, cinnolinyl, dibenzo- 

tricyclic or tetracyclic ring system, which may include fused fiiranyl, furanyl, furanonyl, isothiazolyl, imidazolyl, indolyl, 

or bridged rii^ systems; and the nitrogen, carbon or sulfiir indazolyl, isoindolyl, indolinyl, isoindolinyl, indolizinyl, 

atoms in the heterocyclyl radical may be optionally oxidized; isoxazolyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, 

the nitrogen atom may be optionally quatemized; and the oxazolyl, oxiranyl, phenazinyl, phenothiazinyl, phenoxazi- 

heterocyclyl radical may be partially or fiilly saturated. 35 nyi^ phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl, 

Examples of such heterocyclyl radicals include, but are not pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, 

limited to, dioxolanyl, decahydroisoquinolyl, imidazolinyl, quinoxaliiQrl, quinolinyl, quinuclidiny}, isoquinolinyl, thiaz- 

imidazolidinyl, isothiazolidinyl, isoxazolidinyl, morpholi- olyl, thiadiazolyl, triazotyl, tetrazolyl, triazinyl, and thiophe- 

nyl, octahydroindolyl, octahydroisoindolyl, 2-oxopiperazi- nyl. Unless stated otherwise specifically in the specification, 

ny\, 2-oxopiperidinyl, 2-oxopyiTolidinyl, oxazolidinyl, pip- 40 the term "heteroaryl" is meant to include heteroaryl radicals 

eridinyl, piperazinyl, 4piperidonyl, pyrroUdinyl, as defined above which are optionally substituted by one or 

pyrazolidinyl, thiazolidinyl, tetrahydrofiiryl , trithianyl, tet- more substituents selected from the group consisting of alkyl, 

rahydropyranyl, thiomorphohnyl, thiamorpholinyl, 1-oxo- alkenyl, halo, haloalkyl, haloalkenyl, cyano, 0x0, thioxo, 

thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, 

stated otherwise specifically in the specification, the term 45 heterocyclylalkyl, heteroaryl, heteroarylalkyl, — R^^ — 

"heterocyclyl" is meant to include heterocyclyl radicals as OR^"*, R^^ 0C(0) — ^R^"*, — ^R^^ — N(R*'*)2, — R*^ — C 

defined above which are optionally substituted by one or (0)R*^ — ^R^* — C(0)OR*'*, — R*^ — C(0)N(R*'*)2, — ^R'^ — 

more substiuients selected firom the group consisting of alkyl, N(R*'*)C(0)OR* ®, — R* N(R**)C(0)R* — R"— N(R**) 

alkenyl, halo, haloalkyl, haloalkenyl, cyano, 0x0, thioxo, (S(OX(R'*)(wheretis 1 to2),— R** — S(0)PR*® (where t is 

nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, 50 1 to 2), — R*^— S(0)^*® (where t is 0 to 2), and — ^R"— S 

heterocyclylalkyl, heteroaryl, heteroarylalkyl, — R'^— (0)/^(R*'*)2 (where t is 1 to 2) where each R*'* is indepen- 

OK'\ — R**-CX:(0)— R*^ _R»5_N(Ri4)^ — R^^^ dently hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, 

(0)R^^— R*'— C(0)OR^^— R^^— C(0)N(R^^)2,— R^^— cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla- 

N(R''•)C(0)OR*^ — R'^— N(R»^)C(0)R*^ — R^^— N(R'^) ikyl. heteroaryl or heteroarylalkyl; each R** is independently 

(S(0)jR'*)(wheretisl to2),— R''— S(0)PR**(wheretis 55 a direct bond or a straight or branched alky lene or alkenylene 

1 to 2), S(0)^" (where t is 0 to 2), and — R"— S chain; and each R'^ is alkyl, alkenyl, haloalkyl, cycloalkyl, 

{0)f^(R}% (where t is 1 to 2) where each R^^ is indepen- cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla- 

dently hydrogen, alkyl, alkenyl, haloalkyl, cycloaOkyl, ikyi^ heteroaryl or heteroarylalkyl, and where each of the 

cycloalkylalkyl, aryl, aralkyl, heterocyclyl, hetCTOcyclyla- above substitoents is unsubstituted. 

licyl, heteroaryl or heterbaiylallQd; each R** is independently go "Ci-Cijheteroaryl" refers to a heteroaryl radical as defined 

a direct bond or a straight or branched alkylene or alkenylene above having one to twelve carbon atoms. The 

chain; and each R" is alkyl, alkenyl, haloalkyl, cycloalkyl, Ci-Ciaheteroaryl group may be optionally substituted as 

cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclyla- defined above for a heteroaryl group, 

licyl, heteroaryl or hetCToarylalkyl, and where each of the "Cs-Ciaheteroaryrrefers to aheteroaiyl radical as defined 

above substiments is unsubstituted. 55 above having five to twelve carbon atoms. The 

"Cj-Cijheterocyclyr refers to a heterocyclyl radical as Cs-Cijheteroaryl group may be optionally substituted as 

defined above having three to twelve carbons. The defined above for a heteroaryl group. 
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''HetezoarylaDcyr* refers to a nufical of the formiila — 
where R^ is an alkyl radical as defined above and R^is a 
heteroaryl radical as defined above. The heteroaryl part of the 
heteroarylall^l radical may be optionally substituted as 
defined above for a heteroaryl group. The alkyl part of the 5 
heteroarylalkyl radical may be optionally substituted as 
defined above for an alkyl group. 

"Ca-Cijheteroarylalkyr refers to a heteroarylalkyl radical 
as defined above having three to twelve carbon atoms. The 
C3-C1 2^eteroarylalkyl group may be optionally substituted as 1 0 
defined above for a hetCToarylalkyl group. 

"Heteroaiylcycloalkyl" refers to a radical of the formula 
— R^^where R^ is a cycloalkyl radical as defined above and 
R^is a heteroaryl radical as defined above. The cycloalkyl part 
of the heteroarylcycloalkyl radical may be optionally substi- 15 
tuted as defined above for a cycloalkyl group. The heteroaryl 
part of the heteroarylcycloalkyl radical may be optionally 
substituted as defined above for a heteroaryl group. 

"Heteroarylalkenyl" refers to a radical of the formula 
— R^Rywhere R^ is an alkenyl radical as defined above and Ry 20 
is a heteroaryl radical as defined above. The heteroaryl part of 
the heteroarylalkenyl radical may be optionally substituted as 
defined above for a heteroaryl group. The alkenyl part of the 
heteroarylalkenyl radical may be optionally substituted as 
defined above for an alkenyl group. 

"Hydroxyalkyr refers to a radical of the formula — 
^ OH where R^ is an alkyl radical as defined above. The 
hydroxy group may be attached to the alkyl radical on any 
carbon within the alkyl radical. The alkyl part of the hydroxy- 
alkyl group may be optionally substituted as defined above 
for an alkyl group. 

"Cj-Cj shy droxy alky r*refers to a hydroxyalkyl radical as 
defined above containing two to twelve carbon atoms. The 
alkyl part of the Cj-Cjjhydroxyalkyl radical may be option- 
ally substituted as defined above for an alkyl group. 

"Cs-Cijhydroxyalkyr* refers to a hydroxyalkyl radical as 
defined above containing three to twelve carbon atoms. The 
alkyl part of the Ca-Cijhydroxyalkyl radical may be option- 
ally substituted as defined above for an alkyl group. 

**C7-Ci2hydroxyalkyr' refers to a hydroxyalkyl radical as 
defined above containing seven to twelve carbon atoms. The 
alkyl part of the C7-Ci2hydroxyalkyl radical may be option- 
ally substituted as defined above for an alkyl group. 

''Hydroxyalkenyr* refers to a radical of the formula 
— R^ — OH where R^ is an alk«iyl radical as defined above. 
The hydroxy group may be attached to the alkenyl radical on 
any carbon within the alkenyl radical. The alkenyl part of the 
hydroxyalkenyl group may be optionally substituted as 
defined above for an alkenyl group. 

**C2-Ci2hydroxyaIkenyl" refers to a hydroxyalkenyl radi- 
cal as defined above containing two to twelve carbon atoms. 
The alkenyl part of the Cj-Ci jhydroxyalkenyl radical may be 
optionally substimted as defined above for an alkenyl group. 

"Cj-Cijhydroxy alkenyl'* refers to a hydroxyalkenyl radi- 
cal as defined above containing three to twelve carbon atoms. 
The alkenyl part of the C3-Cj2hydroxy alkenyl radical may be 
optionally substituted as defined above for an alkenyl group. 

"Hydroxyl-Ci-Cg-alkyl" refers to a radical of the formula 
— Kf, — OH where R,, is an unbranched alkyl radical having 
one to six carbons and the hydroxy radical is attached to the 
terminal carbon. 

"Trihaloalkyl" refers to an alkyl radical, as defined above, 
that is substituted by three halo radicals, as defined above, 
e.g., trifiuoromethyl. The alkyl part of the trihaloalkyl radical 
may be optionaUy substituted as defined above for an alkyl 
group. 
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"C^-Cetrihaloalkyr refers to a trihaloalkyl radical as 
defined above having one to six carbon atoms. The 
Ci-C5trihaloalky] may be optionally substituted as defined 
above for a trihaloalkyl group. 

*Trihaloalkoxy" refers to a radical of the formula — OR^ 
where R^ is a trihaloalkyl group as defined above. The triha- 
loalkyl part of the trihaloalkoxy group may be optionally 
substituted as defined above for a trihaloalkyl group. 

"Ci-Ctftrihaloalkoxy" refers to a trihaloalkoxy radical as 
defined above having one to six carbon atoms. The 
Ci-Cgtrihaloalkoxy group may be optionally substituted as 
defined above for a trihaloalkoxy group. 

**A multi-ring structure" refers to a multicyclic ring system 
comprised of two to four rings wherein the rings are indepen- 
dently selected from cycloalkyl, aryl, heterocyclyl or het- 
eroaryl as defined above. Each cycloalkyl may be optionally 
substituted as defined above for a cycloalkyl group. Each aryl 
may be optionally substituted as defined above for an aryl 
group. Each heterocyclyl may be optionally substituted as 
defined above for a heterocyclyl group. Each heteroaryl may 
be optionally substimted as defined above for a heteroaryl 
group. The rings may be attached to other through direct 
bonds or some or all of the rings may be fused to each other. 
Examples include, but are not limited to a cycloalkyl radical 
substituted by aryl group; a cycloalkyl group substituted by 
an aryl group, which, in tum, is substituted by another aryl 
group; and so forth. 

"Prodrugs" is meant to indicate a compound that may be 
converted under physiological conditions or by solvolysis to 
a biologically active compound of the invention. Thus, the 
term "prodrug" refers to a metabolic precursor of a compound 
of the invention that is pharmaceutically acceptable. A pro- 
drug may be inactive when administered to a subject in need 
thereof, but is converted in vivo to an active compound of the 
invention. Prodrugs are typically rapidly transformed in vivo 
to yield the parent compound of the invention, for example, 
by hydrolysis in blood. The prodrug compound ofien offers 
advantages of solubility, tissue compatibility or delayed 
release in a mammalian organism (see, Bundgard, H., Design 
of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier, Amsterdam). 

A discussion of prodrugs is provided in Higuchi, T., et aL, 
"Pro-drugs as Novel Delivery Systems,** A.C.S. Symposium 
Series, Vol. 1 4, and in Bioreversible Carriers in Drug Design, 
ed. Edward B. Roche, American Pharmaceutical Association 
and Pergamon Press, 1987, both of which are incorporated in 
fiill by referoice herein. 

The term "prodrug** is also meant to include any covalently 
bonded carriers which release the active compound of the 
50 invention in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a compound of the invention 
may be prepared by modifying fimctional groups present in 
the compound of the invention in such a way that the modi- 
fications are cleaved, either in routine manipulation or in vivo, 
55 to the parent compound of the invention. Prodrugs include 
compounds of the invention wherein a hydroxy, amino or 
mercapto group is bonded to any group that, when the pro- 
drug of the compound of the invention is administered to a 
mammalian subject, cleaves to form a free hydroxy, firee 
60 amino or free mercapto group, respectively. Examples of 
prodrugs include, but are not limited lo, acetate, formate and 
benzoate derivatives of alcohol or amine functional groups in 
the compoimds of the invention and the like. 

"Stable compoimd" and "stable structure" are meant to 
65 indicate a compound that is sufficiently robust to survive 
isolation to a usefiji degree of purity from a reaction mixture, 
and formulation into an efficacious therapeutic agent. 
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"Mammal" includes humans and domestic animals, such 
as cats, dogs, swine, cattle, sheep, goats, horses, rabbits, and 
the like. 

"Optionar or "optionally" means that the subsequently 
described event of circumstances may or may not occur, and 
that the description includes instances where said event or 
circumstance occurs and instances in which it does not. For 
example, "optionally substituted aryl" means that the aryl 
radical may or may not be substimted and that the description 
includes both substituted aiyl radicals and aryl radicals hav- 
ing no substimtion. 

"Pharmaceutically acceptable carrier, diluent or excipient" 
includes without limitation any adjuvant, carrier, excipient, 
gJidant, sweetening agent, diluent, preservative, dye/colo- 
rant, flavor enhancer, surfactant, wetting agent, dispersing 
agent, suspending agent, stabilizer, isotonic agent, solvent, or 
emulsifier which has been approved by the United States 
Food and I>rug Administration as being acceptable for use in 
humans or domestic animals. 

**Phamiaceutically acceptable salt" includes botii acid and 
base addition salts. 

"Pharmaceutically acceptable acid addition salt" refers to 
those salts which retain the biological effectiveness and prop- 
erties of the free bases, which are not biologically or other- 
wise undesirable, and which are formed with inorganic acids 
such as, but not limited to, hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, phosphoric acid and the like, 
and organic acids such as, but not limited to, acetic acid, 
2,2-dichloroacetic acid, adipic acid, alginic acid, ascorbic 
acid, aspartic acid, benzenesulfonic acid, benzoic acid, 
4acetainidobenzoic acid, camphoric acid, camphor- 10-sul- 
fonic acid, capric acid, caproic acid, caprylic acid, carbonic 
acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfu- 
ric acid, ethane- 1,2-disulfonic acid, ethanesulfonic acid, 
2-hydroxyethanesulfonic acid, formic acid, ftimaric acid, 
galactaric acid, gentisic acid, glucoheptonic acid, gluconic 
acid, glucuronic acid, glutamic acid, glutaric acid, 2-oxo- 
glutaric acid, glycerophosphoric acid, glycolic acid, hippuric 
acid, isobutyric acid, lactic acid, lactobionic acid, lauric acid, 
maleic acid, malic acid, malonic acid, mandelic acid, meth- 
anesulfonic acid, mucic acid, naphthalene- 1,5-disulfonic 
acid, naphthalene-2 -sulfonic acid, 1 -hydroxy-2-naphthoic 
acid, nicotinic acid, oleic acid, orotic acid, oxalic acid, palm- 
itic acid, pamoic acid, propionic acid, pyroglutamic acid, 
pyruvic acid, salicylic acid, 4aminosalicylic acid, sebacic 
acid, stearic acid, succinic acid, tartaric acid, thiocyanic acid, 
p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid, 
and the like. 

"Pharmaceutically acceptable base addition salt" refers to 
those salts which retain the biological effectiveness and prop- 
erties of the free acids, which are not biologically or other- 
wise undesirable. These salts are prepared from addition of an 
inorganic base or an organic base to the free acid. Salts 
derived from inorganic bases include, but are not limited to, 
the sodium, potassium, lithium, ammonium, calcium, mag- 
nesium, iron, zinc, copper, manganese, aluminum salts and 
the like. Preferred inorganic salts are the ammonium, sodium, 
potassium, calcium, and magnesium salts. Salts derived from 
organic bases include, but are not limited to, salts of primary, 
secondary, and tertiary amines, substimted amines including 
naturally occurring substituted amines, cyclic amines and 
basic ion exchange resins, such as ammonia, isopropylamine, 
trimethylamine, diethylamine, triethylamine, tripropy- 
tamine, diethanolamine, ethanolamine, deanol, 2-dimethy- 
laminoethanol, 2-diethylaminoethanol, dicyclohexylamine, 
lysine, arginine, histidine, caffeine, procaine, hydrabamine, 
choline, betaine, benetfaamine, benzathine, ethylenediamine, 



)5,161 B2 

20 

glucosamine, methylglucamine, theobromine, trielhanola- 
mine, tromethamine, purines, piperazine, piperidine, N-eth- 
ylpiperidine, polyamine resins and the like. Particularly pre- 
ferred oiganic bases are isopropylamine, diethylamine, 
s ethanolamine, trimethylamine, dicyclohexylamine, choline 
and caffeine. 

Often crystallizations produce a solvate of the compoimd 
of the invention. As used herein, the term "solvate" refers to 
an aggregate that comprises one or more molecules of a 

10 compound of the invention with one or more molecules of 
solvent. The solvent may be water, in which case the solvate 
may be a hydrate. Alternatively, the solvent may be an organic 
solvent. Thus, the compounds of the present invention may 
exist as a hydrate, including a monohydrate, dehydrate, hemi- 

15 hydrate, sesquihydrate, trihydrate, tetrahydrate and the like, 
as well as the corresponding solvated forms. The compound 
of the invention may be true solvates, while in other cases, the 
compound of the invention may merely retain adventitious 
water or be a mixture of water plus some adventitious solvent. 

20 A "pharmaceutical composition" refers to a formulation of 
a compound of the invention and a medium generally 
accepted in the art for the delivery of the biologically active 
compound to mammals, e.g., humans. Such a medium 
includes all pharmaceutically acceptable carriers, diluents or 

25 excipients therefor. 

"Therapeutically effective amount" refers to that amount 
of a compound of the invention which, when administered to 
a mammal, preferably a human, is sufficient to effect treat- 
ment, as defined below, of an SCD-mediated disease or con- 

30 dition in the mammal, preferably a human. The amoimt of a 
compound of the invention which constitutes a "therapeuti- 
cally effective amount" will vary depending on the com- 
pound, the condition and its severity, and the age of the 
mammal to be treated, but can be determined routinely by one 

35 of ordinary skill in the art having regard to his own knowledge 
and to this disclosure. 

"Treating" or ^treatment" as used herein covers the treat- 
ment of the disease or condition of interest in a mammal, 
preferably a hirnian, having the disease or disorder of interest, 

40 and includes: 

(i) preventing the disease or condition from occurring in a 
mammal, in particular, when such mammal is predisposed to 
the condition but has not yet been diagnosed as having it; 

(ii) inhibiting the disease or condition, i.e., arresting its 
45 development; or 

(iii) relieving the disease or condition, i.e., causing regres- 
sion of the disease or condition. 

As used herein, the terms "disease" and "condition" may 
be used interchangeably or may be different in that the par- 
se ticular malady or condition may not have a known causative 
agent (so that etiology has not yet been worked out) and it is 
therefore not yet recognized as a disease but only as an unde- 
sirable condition or syndrome, wherein a more or less specific 
set of symptoms have been identified by clinicians. 
5 5 The compounds of the invention, or their pharmaceutically 
acceptable salts may contain one or more asymmetric centers 
and may thus give rise to oiantiomers, diastereomers, and 
other stereoisomeric forms that may be defined, in terms of 
absolute stereochemistry, as (R) — or (S) — or, as (D)- or (L)- 
60 for amino acids. The present invention is meant to include all 
such possible isomers, as well as their racemic and optically 
pure forms. Optically active (+) and (-), (R) — and (S) — , or 
(D)- and (L)-isomers may be prepared using chiral synthons 
orchiral reagaits, or resolved using conventional techniques, 
65 such as HPLC using a chiral column. When the compounds 
described herein contain olefinic double bonds or other cen- 
ters of geometric asymmetry, and unless specified otherwise, 
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it is intended that the compounds inchide both E and Z geo- 
metric isomers. Likewise, all tautomeric fonns are also 
intended to be included. 

A "stereoisomei^* refers to a compound made up of the 
same atoms bonded by the same bonds but haying dififerent 
three-dimensional stmctures, which are not interchai^eable. 
The present invention contenq>]ates various stereoisomers 
and mixtures thereof and inchides "enantiomers**, which 
refers to two stereoisomers whose molecules are nonsuper- 
imposeable miiror images of one another. 

A ^tautomer'' refers to a proton shift from one atom of a 
molecule to another atom of the same molecule. The present 
invention includes tautomers of any said compounds. 

The chemical naming protocol and structure diagrams used 
herein employ and rely ihe chemical naming features as uti- 
lized by Chemdraw version 7 .0. 1 (available from Cambridge- 
^oft Corp., Ca^ ridg e^Ma ss.). For complex chemical names 
employed herein, a substJtuent group is named before the 
group to which it attaches. For example, cyclopropylethyl 
comprises an ethyl backbone with cyclopropyl substituent. In 
chemical structure diagrams, all bonds are identified, except 
for some carbon atoms which are assumed to be bonded to 
sufiScient hydrogen atoms to complete the valency. 

As an example, compounds of formula (TV), as set forth 
above in the Summary of the Invention, wherein x and y are 
each 1; V„ is — C(0>— , each is hydrogen; R'*, R^ R^ R'', 
j^7« j^8^ j^s.^ ^9a^ j^io ^loa hydiogeu; R^ is 

benzyl and R^ is 2-trifluoromethylphenyl, i.e., the compound 
of the following formula: 




is named herein as l-Benzyl-3-{6-[4-(2-trifluoromethylben- 
zoyl)piperazin-l -yl]-pyridin-3-yl}urea. 

Certain radical groups of the compounds of the invention 
are depicted herein as linkages between two parts of the 
compounds of the invention. For example, in the following 
formula (I): 




W is described, for example, as being — C(0)N(R*) — or 
— N(R^)C(0)N(R* >— ; and V is described as — C(0)— . This 
description is meant to describe a W group attached to the 
group as follows: R^— C(0)N(R')— or R^^(R*)C(0)N 
(R^)— -; and meant to describe a V group attached to the R^ 
group as follows: — C(0)R^. In other words, the description 
of the W and V linkage groups are meant to be read from left 
to right in view of formula (I) as depicted above. 

Embodiments of the Invention 

In one embodiment of the invention, compoimds of for- 
mula (Ua), as set forth above in the Summary of the Invention, 
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are directed to compounds wherein x and y are each indepen- 
dently 1, 2 or 3; R* is selected from the group consisting of 
hydrogen, Cj-Cualkyl, Cj-Cijhydioxyalkyl, 

C4-Ci2cycloalkylallQ^l and C7-Ci9aralkyl; R^ is selected 

5 from the group consisting of Cy''Ci2^lky\, Cj-Cijalkenyl, 
Cr-Cijhydroxyalkyl, C2-Ci2alkoxyallQrl, 
Cj-Cijhydroxyalkenyl, Cj-Cijcycloalkyl, 
C4-Ci2cycloalkylalkyl, Ci3-Ci9aralkyl, Ci-Ci2heteroaryl, 
Ca-Cijheterocyclylallq^l, C^-Cijheterocyclyl and 

10 Cj-Cijheteroarylalkyl, provided that R^ is not pyraanyl, 
pyridinonyl,pyrrolidinonyl or imidazolyl; R^ is selected from 
the group consisting of Cj-Cij^IkyU C^-Cjjalkenyl, 
C3-Ci2hydroxyalkyl, C^-C, jhydroxyalkenyl, Ca-Cijalkoxy, 
Cj-Ci^alkoxyalkyl, C3-Cj2cycloalkyl, 

15 C^-Cijcycloalkylalkyl, aryl, C7-Ci9aralkyl, 

C3-Cj2heterocyclyl, Cj-Cijheterocyclylalkyl, C^-Cu het- 
eroaryl and C3-Ci2heteroarylallq^l; R*, R^ and R* are each 
independently selected from hydrogen, bromo, fiuoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or 

20 — N(R")2; R'', R'^ R*, R^, R', R'*^ R'° and R'^-* are each 
independently selected from hydrogen or C^-Csalkyl; and 
each R*^ is independently selected from hydrogen or 
C,-C^lkyl. 

One embodiment of this embodiment are compounds of 

25 formula (Ila) wherein x and y are each 1 ; R^s selected from 
the group consisting of hydrogen or Ci-Cjjalkyl; R^ is 
selected from the group consisting of Cy-Cijalkyl, 
Cj-Cijalkenyl, C3-Ci2cycloalkyl, C4-Ci2cycloalkylaIl!^l, 
Ci3-Ci9aralkyi, Ci-Cjjheteroaryl, Cg-Ciaheterocyclylalkyl 

30 and C3-Ci2heteroarylalkyl; R^ is selected from the group 
consisting of C3-Ci2alkyl, Ca-Cijcycloalkyl, 
C^-Cijcycloalkylalkyl, aiyl, C7-Ci9arallq^l, 

Cg-Cjjheterocyclyl, C3-Ci2heterocyclylalkyl, C1-C12 het- 
eroaryl and Ca-Ciaheteroarylalkyl; R"*, R^ and R*^ are each 

35 independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or 
— N(R'^)2; R^ R'", R^ R^", R^ R^", R'° and R'^« are each 
independently selected from hydrogen or C^-Cgalkyl; and 
each R^^ is independently selected from hydrogen or 

40 Ci-Cgalkyl. 

One embodiment of this embodiment are compounds of 
formula (Ila) wherein R^ is Cj-Cizcycloalkyl or 
C4-C ijcycloalkylalkyl; R^ is selected from the group consist- 
ing of Ca-Cjjcycloalkyl or C4-C,2cycloalkylalkyl; R^ R^ and 

45 R'' are each hydrogen; and R^ R'^ R^ R^, R^, R^", R'° and 
R^^" are each hydrogen or Ci-Cgalkyl. 

One embodiment of this embodiment are compoimds of 
formula (Ila) wherein R^ is Ca-Cjjcycloalkyl; and R^ is 
Cj-Cijcycloalkyl. 

50 In another embodiment of the invention, compounds of 
formula (lib), as set forth above in the Summary of the Inven- 
tion, are directed to compounds wherein x and y are each 
independently 1 , 2 or 3; RMs selected from the group con- 
sisting of hydrogen, C^-Ci jalkyl, C2-Ci2hydroxyalkyl, 

55 C4-Ci2cycloalkylalkyl and C7-Ci9aralkyl; R^ is selected 
from the group consisting of Ci-Cjjalkyl, C2-Cj2alkenyl, 
Cj-C^hydroxyalkyl, Cz-Cijhydroxyalkenyl, Ci-Cgalkoxy, 
Ca-Cijalkoxyalkyl, Cg-CijCycloalkyl, 
Q-Ci2cycloaikylalkyl, C^-Ci^aralkyl, €3-0,2 heteroc>'clyl, 

60 C3-Ci2heterocyclylalkyl, Ci-Cizheteroaryl and 
C3-Ci2heteroarylalkyl; R^ is phenyl optionally substituted by 
one or more substituents selected from the group consisting 
ofhalo, cyano, nitro, hydroxy, C, -C^alkyl, -C^trihaloalkyl, 
Cj-CfiUihaloalkoxy, C,-Cgalkylsulfonyl, — N(R*^)2, — OC 

65 (0)R^^ — C(0)OR'^ — S(0)2N(R*^)2, cycloalkyl, hetero- 
cyclyl, heteroaryl and heteroarylcycloalkyl, provided that R^ 
is not phenyl substituted with optionally substimted thienyl; 



us 7,605,161 B2 

23 24 

R*, and are each independently selected from hydro* each independently selected firom hydrogen or Ci-C3alkyl; 

gen, bromo,fluoro,chloro, methyl, niethoxyjtrifluoroniethyl, and each R" is independently selected from hydrogen or 

cyano, nitro or — NCR")^; R^ R^^ R^ R*", R^ R'^ R'°, and Ci-Coalkyl. 

R^^ are each independently selected from hydrogen or One embodiment of this embodiment are compoimds of 

Cj <:3all^l, or R* ° and R*°" together form an oxo group and 5 formula (HI) wherein x and y are each 1 ; is — C(0) — ; R* 

the remaining R^ R^"*, K\ R**, R^ and R^" are each hydrogen; is hydrogen or Cj -CijallQrl; R^ is selected from the group 

each R" is independently selected from hydrogen, consisting of Cj-Cualkyl, Cj-Cualkenyl, 

Ci-Cgalkyl, Cj-CscycloaDcyl, aryl or aralkyl; and each R^^ is Cj-Cishydroxyalkyl, C2-C,2hydroxyaIkenyl, C^-C^alkoxy, 

independently selected from hydrogen or Ci-Cgalkyl. C^-Cijalkoxyalkyl, C^-Cij^cl^^l) 

One embodiment of this embodiment are compounds of lO C^-C uCycloalkylalkyl, aiyl, C7-Ci9aralkyl, Cj-Cij hetero- 

formula (lib) wherein x and y are each 1 ; RMs hydrogen or cyclyl, Cj-Cjjheterocyclylallq'l, -Cia^eteroaryl and 

Ci-Ci2^^1; selected from the group consisting of C3-Ci2heteroary]alky];R^isnaphthylorphenyl,eachoption- 

Ci-Ci2alkyl, Cj-Ciaalkenyl, Ca-Ciihydroxyalkyl, ally substituted by one or more substituents selected from the 

C2-Ci2hydroxyalkenyI, Cj-Cgalkoxy, Cj-Cijalkoxyalkyl, group consisting of halo, cyano, nitro, hydroxy, C^-C^lkyl, 

C3-Ci2cycloa1kyl, C4-Ci2cycloalkylalkyl, Cy-Ciparalkyl, 15 Ci-Cetrihaloalkyl, Ci-Cgtrihaloalkoxy, C,-Cgalkylsu]fonyl, 

C3-C12 heteiocyclyl, Cg-Cijheterocyclylalkyl, —l^(R'\, — OC(0)R'^ — C(0)OR", ^(0)^(R'\, 

Ci-CiJbeteroaryl and C3-C|2heteroarylalkyl; R^ is phenyl cycloalkyl, heterocyclyl, heteroaryl and heteroarylcy- 

optionally substituted by one or more substituents selected cloalkyl; R"*, R^ and R* are each hydrogen; R'^, R'''', R*, R^, 

from the group consisting of halo, cyano, nitro, hydroxy, R^ R^*', R^°, and R^*** are each hydrogen; and each R" is 

Cj-Cgalkyl, Ci-Qtrihaloalkyl, Ci-Cgtrihaloalkoxy, 20 independently selected from hydrogen, Ci-Cealkyl, 

Cj-Cgalkylsulfonyl, — N(R'^)2, — OC(0)R'^ — C(0)OR'^ Cj-CejcycloallQ^l, aryl or aralkyl. 

— -S(0)2N(R^^)2, cycloalkyl, heterowclyl, heteroaryl and One embodiment of this embodiment are compounds of 

heteroarylcycloalkyl, provided that R^ is not phenyl substi- formula (III) wherein R^ is Ci-C^2^\ky\ or C7-Ci2aralkyl 

tuted with optionally substituted thienyl; R"^, R^ and R^ are optionally substituted by one or more substituents selected 

each hydrogen; R^ R'^ R*, R^^ R^ R^^ R*° and R^°" are 25 from the group consisting of halo, Ci-Cgalkyl, 

each hydrogen; or R^° and R^^ together form an 0x0 group -Cgtrihaloalkyl and C^-Cgtrihaloalkoxy; R^ is naphthyl or 

and the remaining R^, R'", R®, R^, R® and R^" are eadi phenyl, each optionally substituted by one or more substitu- 

hydrogen; and each R^^ is independently selected from ents selected from the group consisting of halo, Cj -Chalky], 

hydrogen, Ci-C^alkyl, Cj-Cgcycloalkyl, aryl or aralkyl. Ci-C^trihaloalkyl and Cj-Cgtrihaloalkoxy. 

One embodiment of this embodiment are compounds of 30 Another embodiment of this embodiment are compounds 

formula (lib) wherein R^ is Ci-Ci2alkyl; and R^ is phenyl of formula (III) wherein R^ is C4-Ci2cycloalkyIalkyl, 

optionally substimted by one or more substiments selected C7-Ci9aralkyl, C3-Ci2heterocyclylalkyl or 

from halo, Ci-Cgalkyl, Cj-Cgtrihaloalkyl and C3-Ci2heteroarylalkyl; and R^ is naphthyl or phenyl, each 

Ci-C«trihaloaJkoxy. optionally substituted by one or more substituents selected 

Another embo^ent of this embodiment are compounds 3S from the group consisting of halo, -Chalky], 

of formula (lib) wherein R^ is Cj-CjjCycloalkyl; and R^ is Ci-Qtrihaloalkyl and Cj-C^trihaloalkoxy. 

phenyl optionally substituted by one or more substituents In another embodiment of the invoition, compounds of 

selected from halo, Ci-C^all^l, Ci-CtftrihaloallQfl and formula (IV), as set forth above in the Summary of the Inven- 

Ci-Cgtrihaloalkoxy. tion, are directed to compounds wherein x and y are each 

Another embodiment of this embodiment are compoimds 40 independently 1, 2 or 3; is — C(0)— , — C(S)— , — C(0) 

of formula (lib) wherein R^ is C7-C,2aralkyl optionally sub- N(R^)— , — C(S)N(R^)--, —€(0)0—, — S(0),— (where t 

stimted by one or more substituents selected from halo, is 1 or 2) or — S(0)^(R*) — (wh«e t is 1 or 2); each R* is 

Cj-Cgalkyl, Cj-Cgtrihaloalkyl and Ci-Cgtrihaloa1koxy; and independently selected from the group consisting of hydro- 

R^ is phenyl optionally substituted by one or more substitu- gen, Ci-Ci2alkyl, C2-Cj2hydroxyalkyl, 

ents selected from halo, Cj-C^alkyl, Ci-Cgtrihaloalkyl and 45 C4-Ci2cycloalkylalkyl and C7-Ci9arall^l; R^ is selected 

Cj-Cetrihaloalkoxy. from the group consisting of Cj-C,2alkyl, C2-Ci2alkenyl, 

In another embodiment of the invention, compoimds of C2-C,2hydroxyalkyl, C2-Ci2hydroxyalkenyl, 

formula (ID), as set forth above in the Surmnary of the Inven- Cj-Cjaalkoxyalkyl, Cg-Cijcycloalkyl, 

tion, are directed to compounds wherein x and y are each C4-Cj2cycloalkylalkyl, aryl, C7-Ci9aralkyl, C3-CJ2 hetero- 

independently 1, 2 or 3; is — C(0) — or — C(S) — ; R^ is 50 cyclyl, Ca-Cijheterocyclylalkyl, C,-Cj2heteroaryl and 

selected from the group consisting of hydrogen, Ci-Ci2alkyl, C3-C ijheteroarylalkyl; R^ is selected from the group consist- 

Cj-Cjihydroxyalkyl, C4-Ci2cycloalkylalkyl and ing of Cj-Cij^lkyl, Cj-Cijalkenyl, Cj-Cijhydroxyalkyl, 

C7-Cj9aralkyl; R^ is selected from the group consisting of Cj-C i2hydroxyalkenyl, Cj-C^jalkoxyalkyl, 

Ci-C,2alkyl, C2-C,2alkenyl, Cj-Cjihydroxyalkyl, C^-C^2^yc\o^\ky\, €4-012^^^0^^^^^^' 

Cj-Cxzhydroxyalkenyl, Ci-C^aJkoxy, Cj-Cij^lkoxyalkyl, 55 Cy-Ci^aralkyl, C3 -Ci2heteroc>'clyl, 

C3-Ci2cycloalkyl, C4-Ci2^yc^03lkylalkyl, aryl, C3-Ci2heterocyclylalkyl. Cj-Ci jheteroaryl and 

C7-C|9aralkyl, heterocyclyl, Cj-Cijheteroarylalkyl; R"*, R^ and R* are each independently 

Cj-Cjjheterocyclylalkyl, C, -C, 3^^^^^^! selected from hydrogen, bromo, fluoro, chJoro, methyl, meth- 

Cj-Cij^eteroarylalkyl; R^ is selected from the group consist- oxy, trifiuoromethyl, cyano, nitro or — N(R^^)2; R^, R^"*, R*, 

ing of Ci-Cj2aikyl, Cj-C, jalkenyl, Cz-Cijhydroxyalkyl, 60 R^, R^, R''', R*^ and R*^'' are each independently selected 

C2-C|2hydroxyalkenyl, C,-Ci2alkoxy, C2-Ci2alkoxyalkyl, from hydrogen or C,-C3alkyl; and each R^-' is independently 

Cj-Ciacycloalkyl, C4-Ci2cycioalkylalkyl, aryl, selected from hydrogen or Ci-Qalkyl. 

Cy-C i^aralkyl, C3-Ci2heterocycIyl, Cg-C^jheterocyclylalkyl One embodimoit of this embodiment are compounds of 

C,-C,2h^eroaryl and C3-C,2heteroarylall^I; R"*, R^ and R* formula (TV) wherein x and y are each 1; is — C(0) — ; 

are each independently selected from hydrogen, bromo, 65 each R* is independentiy hydrogen or Ci-Cgalkyl; R^ is 

fluoro, chloro, methyl, methoxy, trifiuoromethyl, cyano, nitro selected from the group consisting of Ci-Ci2alkyl, 

or _N(R'^)2; R^ R^", R*, R^, R"", R^". R'°, and R*^ are C2-C,2alkenyl, Cj-C, 2hydroxyalkyl, 
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Cj-Cishydroxyalkenyl, Cj-Cizalkoxyalkyl, 
C3-Ci2^c^o^M» C4-Cj2cycloalkylalkyl, aryl, 
C7-Ci9aralky!, C3-C12 heterocyclyl, 

Ca-Cjjheterocyclylalkyl, Ci-Cijheteroaryl and 
Ca-CiJbeteroarylalkyl; is selected from the group consist- 5 
ing of C3-Cj2alkyl, C3-Ci2alkenyl, C3-Ci2hydroxyalkyl, 
Cj-Cijhydroxyalkenyl, Cg-Cijalkoxy, C3-Ci2alkoxyalkyl, 
Cs-Cijcycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
C7-Ci9aralkyl, Ca-Cijheterocyclyl, 
C3-Ci2teterocyclylalkyl, C^-Cja heteroaryl and 10 
Ca-Cisheteroarylalkyl; R"", R^ and R** are each hydrogen; R^ 
r8 r8-, r^, r9-, Rio, and R'°" are each hydrogen; and 
each R^^ is independently selected firom hydrogen, 
Cj-C^alkyl, Ca-Qcycloalkyl, aryl oraralkyl 

One embodiment of this embodiment are compoimds of is 
formula (IV) wherein R^ is Ci-C^^^HkyX or C,-Ci2aralkyl 
optionally substituted by one or more substituents selected 
from the group consisting of halo, Cj -Chalky 1, 
Ci-Cgtrihaloalkyl and C|-Cetrihaloalkoxy; and R^ is selected 
fiom the group consisting of C3-Ci2cycloalkyl, aryl, 20 
Ca-Cijheterocyclyl or Cj-Cu heteroaryl. 

0x1^ embodiment of ihis embodiment are compounds of 
formula (IV) wherein R^ is C^-CtjCycloalkyl. 

Another embodiment of this embodiment are compounds 
of formula (IV) wherein R^ is phenyl optionally substituted 25 
by one or more substituents selected fiom the group consist- 
ing of halo, Cj-Cgalkyl, Ci-C^trihaloalkyl and 
C^-Cgtrihaloalkoxy. 

Another embodiment of this embodiment are compounds 
of formula (IV) wherein R^ is piperidinyl optionally substi- 30 
tuted by Ci-Cgall^l or C7-Cj3aralkyl, wherein the 
C7-Ci2^^3^^1 group is optionally substituted by one or more 
substituents selected from the group consisting of halo, 
Cj-Cgalkyl, Ci-Qtrihaloalkyl and Ci-C^trihaloalkoxy. 

Another embodiment of this embodiment are con:4>ounds 3S 
of formula (IV) wherein R^ is pyridinyl optionally substituted 
by one or more substituents selected irom the group consist- 
ing of halo or Ci-C^alkyl. 

In another embodiment of the invention, compounds of 
formula (V), as set forth above in the Summary of the Inven- 40 
tion, are directed to compotmds wherein x and y are each 
independently l,2or3; W„is— O— ,^(ROor— S(0),— 
(where t is 0, 1 or 2); V^ is -C(0>- , — C(S)— , — C(0)N 
(R*)— , -<:(S)N(R')— , ^(0)O— , S(P),— (where t is 
1 or 2) or — S(0);^I(R*>— (where t is 1 or 2); each R* is 45 
independently selected from the group consisting of hydro- 
gen, C^-C^^alkyl, Cs-Cijhydroxyall^l, 
C4-Ci2cycloall^lalkyl and C7-Ci9ara]ky]; R^ is selected 
from the group consisting of Ci-Ci^alkyl, Cj-Cijalkenyl, 
Ca-Cijbydroxyalkyl, Cj-Cijhydroxyalkenyl, 50 
C3-C 1 jslkoxyalky] , C3-C, jcycloalkyl, 
Q"Ci2cycloalkylalkyl, aryl, C^-Cijaralkyl, C3-C12 hetero- 
cyclyl, Cj-Cijheterocyclylallqrl, C,-C, jheteroaryl and 
Cj-Cijheteroarylalkyl; R^ is selected from die group consist- 
ing of Ci-C,2alkyl, Ca-Cijalkenyl, C2-Ci2^ydroxyalkyl, 55 
C2-Ci2hydroxyalkenyl, C2-Ci2alkoxyalkyl, 
C3-C 1 2cycloalkyl , C4-C i jcycloalkylalkyl, aryl, 
C7-Cis>aralkyl, C3-Ci2heterocyclyl, 
C3-Ci2heterocyclylalkyl, C,-Ci2heteroaryl and 
C3-C1 jheteroarylalky 1; R"*, R' and R* are each independently 60 
selected from hydrogen, bromo, fluoro, chloro, methyl, meth- 
oxy, trifluorometbyl, cyano, nitro or — N(R*^)2; R^, R''". R*, 
R^^ R', R^^ R'°, and R'°- are each independently selected 
from hydrogen or Cj-Cjalkyl; and each R*' is independently 
selected from hydrogen or C j -Cgalkyl . 65 

One embodiment of this embodiment are compounds of 
formula (V) wherein x and y are each 1; is — O — ; V^ is 



— C(0) — or — C(S) — ; R^ is selected from the group con- 
sisting of Ci-Cjjalkyl, C2-Ci2alkenyl, C2-Cj2hydroxyalkyl, 
C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyalkyl, 
Ca-Cijcycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
C7-Ci9aralkyl, C3-C12 heterocyclyl, 

C3-Ci2heterocyclylalkyl, Ci-Ci2heteroaryl and 
Cs-Cjjheteroarylalkyl; R^ is selected from the group consist- 
ing of Cj-Cijalkyl, C3-Ci2alkenyl, C3-Ci2hydroxyalkyl, 
C3-Ci2hydroxyalkenyl, Cj-Cijalkoxy, Cj-Cijalkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
Cy-Ci^araikyl, C3-Ci2heterocyclyl, 
Cj-Cijheterocyclylalkyl, Cj-Ci, heteroaryl and 
C3-Ci2heteroarylalkyl; R**, R^ and R are each hydrogen; and 
R^ R^", R^ R*", R^, R^-, R^°, and R'**-" are each hydrogen. 

One embodiment of this embodiment are compounds of 
formula (V) wherein V„ is — C(0) — ; R^ is selected fiom the 
group consisting of C,-Ci2alkyl» C3-Ci2cycloalkyl, 
C4-Ci2cycloaIkylalkyl, aryl, C7-Ci9aralkyl, C3-C12 hetero- 
cyclyl, Ca-Cjjheterocyclylall^l, Cj-Ciaheteroaryl and 
C3-Cj2^^^roaryIalkyl; and R^ is selected from the group 
consisting of C3-Ci2cycloalkyl, C4-Ci2cycloalkyIalkyl, aryl, 
C7-Ci9aralkyl, Cj-Cijheterocyclyl, 
C3-Ci2heterocyclyIalkyl, C^-Ciz heteroaryl and 
C3-Ci2heteroarylalkyl. 

Another embodiment of the above embodiment of the com- 
pounds of formula (V) are compounds wherein x and y are 
each 1 ; is — N(R*)— ; V is — C(0)~ or — C(S)-~; R' is 
hydrogen or Ci-Cgalkyl; R is selected from the group con- 
sisting of Ci-Ci2alkyl, Cj-Cizalkenyl, Ca-Cjahydroxyalkyl, 
Cj-Cijhydroxyalkenyl, C3-C ^jalkoxyalkyl, 

Cg-CjaCycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
C7Ci9aralkyl, C3-C 12 heterocyclyl, C3-Ci2heterocyclylall^l, 
Ci-Ci2heteroaryl and Cj-Cijheteroarylalkyl; R^ is selected 
from the group consisting of Cj-Cijalkyl, Cg-Cjjalkenyl, 
C3-Ci2hydroxyalkyl, C3-C1 jhydroxyalkenyl, C3-Ci2alkoxy, 
C3-Ci2alkoxyalkyl, C3-Ci2cycloalkyl, 
Q-Ci2cycloalkylalkyl, aryl, Cj-C^^ralky], 

Cg-Cijheterocyclyl, Ca-C^jheterocyclylalkyl Cj-Ci2 het- 
eroaryl and Cj-Cjbeteroarylalkyl; R'*, R* and R* are each 
hydrogen; and R^ R'^, R*, R^, R', R^, R*° and R*°* are 
each hydrogen. 

One embodiment of this embodiment are compounds of 
formula (V) wherein V„ is — C(0) — ; R^ is selected from the 
group consisting of Cj-Cijalkyl, C3-Ci2cycloalkyl, 
C^-CijCycloalkylalkyl, aryl, C7-Ci9aralkyl, C3-C12 hetero- 
cyclyl, Ca-Cijheterocyclylall^l, Ci-Cijheteroaryl and 
C3-C,2heteroarylalkyl; and R^ is selected from the group 
consisting of C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
C7-C,9aralkyl, C3-Ci2heterocyclyl, 
C3-C,2heterocyclylalkyl, C,-Ci2 heteroaryl and 
C3-C,2heteroarylalkyl. 

Another embodiment of the above embodiment of the com- 
pounds of formula (V) are compounds wherein x and y are 
each 1 ; is — S(0),— (where t is 0, 1 or 2); V^ is --C(0>— 
or — C(S) — ; R^ is selected from the group consisting of 
Ci-Ci2al)^l, C2-C,2alkenyl, C2-Ci2hydroxyalkyl, 
Cj-Cijhydroxyalkenyl, Cj-Cijalkoxyalkyl, 
Cj-Cijcycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
Cy-Ci^aralkyl, Cj-Cjj heterocyclyl, 

Cj-Cijheterocyclylalkyl. Ci-Cjjheteroaryl and 
C3-Ci2heteroarylalkyl; R^ is selected from the group consist- 
ing of Ca-Cijalkyl, Cs-Cijalkenyl, Ca-Cijhydroxyalkyl, 
Cj-CijhydroxyalkenyJ, Cj-Cijalkoxy, Cs-Cjjalfcoxyalkyl, 
C3-C , 2cycloaIkyl, 

C4-Ci2cycloalkylalkyl, aryl, C7-C|9aralkyl, 
Cj-Cijheterocyclyl, Cj-Cijheierocyclylalkyl, C,-Cj2 het- 



us 7,605,161 B2 



27 



28 



20 



eroaryl and Cj-Ciaheteroarylalkyl; R*, and R^ are each 
hydrogen; and R^ R'«, R», R«-, R^ R^, R*°, and R*°" are 
each hydrogen. 

One embodiment of this embodiment are compounds of 
fonnula (V)whereinV^ is —C(0)—;R^ is selected from the 5 
group consisting of Cj-C,2alkyl, Ca-Cijcycloalkyl, 
C4-Ci2cycloalkylalkyl, aryl, C7-Ci9aralkyl, C3-C12 hetero- 
cyclyl, Cj-CijheterocyclylaHiyl, Ci-Ci2heteroaryl and 
Cj-Cijheteroarylalkyl; and R^ is selected from the group 
consisting of C3-C|2cyc]oalkyl, C4-Ci2cycloalkylalkyI, aryl, 
C7-Ci9aralkyl, Ca-Ciaheteiocyclyl, 
Cg-Cij^eterocyclylalkyl, Cj-Cij heteroaiyJ and 
C3-C 1 2^eteroary!alkyl. 

In another embodiment of the invention, compounds of 
formula (la), as set forth above in the Summary of the Inven- 
tion, are directed to compounds wherein x and y are each 
independently 1, 2 or 3; V is — C(0>— or — C(S}— ; R^ is 
hydrogen, Ci-Cij^*^^* C2-Ci2hydroxyalkyl, 

C4-Ci2cycloalkylallQrl and C7-Ci9aralkyl; R^ is selected 
from the group consisting of Cj-C^jall^l, C2*C,2alkenyl, 
Cj-Cj jhydroxyalkyl, C2.Ci2hydroxyalkenyl, Ci-Cj2alkoxy, 
C2-Ci2aIkoxyalkyl, Cs-Cijcycloalkyl, 
C4-Cj2cycloalkylalkyl, aryl, C7-Ci9araIlQrl, 

Cj-Ci jheterocyclyl, C3-Ci2heterocyclylaIkyl, 
Ci-Ci2^eteroaryl, and Cg-Cij^eteroarylalkyl; R^ is selected 
from ie group consisting of Ci-Ci23lkyl, C2-Ci2alkenyl, 
C2-Ci2hydroxyalkyl, C2-Ci2^ydroxyalkenyl, Cj-Cijalkoxy, 
C2-Ci2alkoxyalkyl, C3-C,2cycloalkyl, 
C^-Cijcycloalkylalkyl, aryl, C7-Ci9arallQrl, 

Cg-Cijheterocyclyl, Cj-Cijheterocyclylalkyl, ^° 

Ci-Cj jheteroaryl and C3-Ci2heteroarylalkyl; 

R*, R^ and R^ are each independently selected from hydro- 
gen, bromo, fluoro, chloro, methyl, methoxy, uifluoromethyl, 
cyano, nitro or — N(R*^)2; R^ R^**, R', R"", R^ R^", R'°, and 33 
R^^ are each independently selected from hydrogen or 
C|-C3alkyl-, and each R^^ is independently selected from 
hydrogen or Ci-C^s^ky\. 

One embodiment of this embodiment are compounds of 
formula (la) wherein x and y are each 1 ; V is — C(0) — ; R* is 40 
hydrogen, Cj-C|2alkyl or C4-Ci2cycloalkylalkyl; R^ is 
selected from Ae group consisting of Cj-Cijalkyl, 
C2-Ci2alkenyl, Ca-Cja^^cloalkyl, C4-Ci2cycloalkylalkyl, 
C7-Ci9aralkyl, Cj-CiJheterocyclylalkyl and 

Cj-Cijheteroarylalkyl; R^ is aryl optionally substituted by 45 
one or more substituents selected from the group consisting 
ofhalo, cyano, nitro, hydroxy, Ci-C^alkyl, Cj-Cgtrihaloalkyl, 
Ci-Cgtrihaloalkoxy, Ci-Cgalkylsulfonyl, — N(R^^)2, — OC 
(0)R'^ —C(P)OK^\ — S(0)2N(R'2)2, cycloalkyl, hetero- 
cyclyl, heteroaryl and heteroarylcycloalkyl; R"*, R* and R^ are 50 
each independently selected from hydrogen, bromo, fluoro, 
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or 
— N(R")2; R^ R''^ R^ R^", R^ R^", R*°, and K^^ are each 
independently selected from hydrogen or Ci-C3alkyl; and 
each R*^ is independently selected from hydrogen or 55 
Ci-Cgalkyl. 

One embodiment of this embodiment are compounds of 
formula (la) wherein x and y are each 1 ; V is — C(0) — ; R* is 
hydrogen, C,-Ci2alkyl or C4-Ci2cycloa3kylalkyl; R^ is 
Cj-Cj jalkyl or C2-Cj2alkenyl; R^ is phenyl optionally sub- 60 
stituted by one or more substituents selected from the group 
consisting of halo, cyano, nitro, hydroxy, Cj-Cealkyl, 
Cj-Cgtrihaloalkyl, Cj-C^trihaloalkoxy, Cj-Cgalkylsulfonyl, 
— N(R*^)2, — OC(0)R^^, — C(0)0R^2 and — S(0)2N 
(R*^)2; R"*, R^ and R* are each independently selected from 65 
hydrogen, bromo, fluoro or chloro; and R', R^*, R", R"^, R*, 
R'^ R^° and R*°" are each hydrogen. 



Another embodiment of this embodimeat are compounds 
of formula (la) wherein x and y are each 1 ; V is — C(0) — ; R* 
is hydrogen, Cj-CijaDcyl or C4-Ci2cycloalkylall^l; R* is 
C7-Ci9aralkyl, Ca-Cij^eterocyclylalkyl or 

C3-Ci2heteroarylalkyl; R^ is phenyl optionally substituted by 
one or more substituents selected from the group consisting 
ofhalo, cyano, nitro, hydroxy, Cj -Cgalkyl, Cj -C^trihaloalkyl, 
Ci-C<trihaloalkoxy, Ci-Cgalkylsulfonyl, — N(R^^)2, — OC 
(p)B}\ --C(0)0R*2 and-~S(0)2N(R*2)2; R^, R^ andR^are 
each independently selected from hydrogen, bromo, fluoro or 
chloro; and R^ R^^ R^ R*^ R^ R^^ R'°, and R'°- are each 
hydrogen. 

Another embodiment of this embodiment are compounds 
of formula (la) wherein x and y are each 1 ; V is — C(0) — ; R* 
is hydrogen, C,-C,2alkyl or C4-C,2cycloalkylallQ'l; R^ is 
Ca-Cjjcycloalkyl or C4-Ci2cycloalkylalkyl; R^ is phenyl 
optionally substituted by one or more substituents selected 
from the group consisting of halo, cyano, nitro, hydroxy, 
Ci-Cgalkyl, Cj-CgUdhaloalkyl, Cj-Cgtrihaloalkoxy, 
Ci-Cgalkylsulfonyl, — N(R'% — QaO)R*^ -<:(OpR^^ 
and — S(0)2N(R**)2; R^ R* and^ffe each independently 
selected from hydrogen, bromo, fluoro or chloro; and R^, R^", 
R^ R^, R^ R^^, R^° and R'°^ are each hydrogen. 

One embodiment of this embodiment are compounds of 
formula (la) wherein R^ is C4-Ci2cycloalkylalkyl; R^ is phe- 
nyl optionally substitxited by one or more substituents 
selected from halo, Cj-Cgalkyl, Cj-Cgtrihaloalkyl and 
Ci-Cgtrihaloalkoxy; R** and R* are both hydrogen; and R* is 
hydrogai or bromo. 

Specific embodiments of the compoimds of the invention 
are disclosed herein in the Reaction Schemes and Examples. 

In another embodiment, the invention provides methods of 
treating a disease or condition mediated by stearoyl-CoA 
desaturase (SCD) in a mammal, wherein the method com- 
prises administering to a mammal in need thereof a therapeu- 
tically effective amount of a compound of formulae (Da), 
aib),(IIl), (IV), (V) or (la). 

In another embodiment, the invention provides pharma- 
ceutical compositions comprising a pharmaceutical ly accept- 
able excipient and a therapeutically effective amount of a 
compound of formulae (Ila), (Db), (III), (IV), (V) or (la). 

In another embodiment, the methods of the invention are 
directed towards the treatment and/or prevention of diseases 
mediated by stearoyl-CoA desaturase (SCD), especially 
human SCD (hSCD), preferably diseases related to dyslipi- 
demia and disorders of lipid metabolism, and especially a 
disease related to elevated plasma lipid levels, cardiovascular 
disease, diabetes, obesity, metabolic syndrome and the like by 
administering an effective amount of a compound of the 
invention. 

The present invention also relates to pharmaceutical com- 
position containing the compounds of the invention. In one 
embodiment, the invention relates to a composition compris- 
ing compounds of the invention in a pharmaceutically accept- 
able carrier and in an amount effective to modulate triglycer- 
ide level or to treat diseases related to dyslipidemia and 
disorders of lipid metabolism, when administered to an ani- 
mal, preferably a manunal, most preferably a human patient. 
In an embodiment of such composition, the patient has an 
elevated lipid level, such as elevated triglycerides or choles- 
terol, before administration of said compound of the inven- 
tion and the compound of the invention is present in an 
amount effective to reduce said lipid level- 
Utility and Testing of the Compounds of the Invention 

The present invention relates to compounds, pharmaceuti- 
cal compositions and methods of using the compounds and 
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phannaceutical compositions for the treatment and/or pre- 
vention of diseases mediated by stearoyl-CoA desaturase 
(SCD), especially human SCD (hSCD), preferably diseases 
related to dyslipidemia anddisorders of lipid metabolism, and 
especially a disease rdated to elevated plasma lipid levels, 
especially cardiovascular disease, diabetes, obesity, meta- 
bolic syndrome and the like, by administering to a patient in 
need of such treatment an effective amount of an SCD-modu- 
lating, especially inhibiting, agent. 

In general, the present invention provides a method for 
treating a patient for, or protecting a patient fix)m developing, 
a disease related to dyslipidemia and/or a disorder of lipid 
metabolism, wherein lipid levels in an animal, especially a 
human being, are outside the normal range (i.e., abnoimal 
lipid level, such as elevated plasma lipid levels), especially 
levels higher than normal, preferably where said lipid is a 
fatty acid, such as a firee or complexed fatty acid, triglycer- 
ides, phospholipids, or cholesterol, such as where LDL-cho- 
lesterol levels are elevated or HDL-cholesterol levels are 
reduced, or any combination of these, where said lipid-related 
condition or disease is an SCD-mediated disease or condition, 
comprising administaing to an animal, such as a mammal, 
especially a human patient, a therapeutically effective 
amount of a compound of the invention or a phannaceutical 
composition comprising a compound of the invention 
wherein the compound modulates the activity of SCD, pref- 
erably human SCDl . 

The compounds of the invention modulate, preferably 
inhibit, the activity of human SCD enzymes, especially 
human SCDl. 

The general value of the compounds of the invention in 
modulating, especially inhibiting, the activity of SCD can be 
determined using the assay described below in Example 6. 
Alternatively, the general value of the compounds in treating 
disorders and diseases may be established in industry stan- 
dard animal models for demonstrating the efficacy of com- 
pounds in treating obesity, diabetes or elevated triglyceride or 
cholesterol levels or for improving glucose tolerance. Such 
models include Zucker obese fa/fa rats (available from Harlan 
Sprague Dawley, Inc. (Indianapolis, Ind.)), or the Zucker 
diabetic fatty rat (ZDF/GmiCrl-fa/fe) (available from Charles 
River Laboratories (Montreal, Quebec)). 

The compounds of the instant invention are inhibitors of 
delta -9 desaturases and are useful for treating diseases and 
disorders in humans and other organisms, including all those 
human diseases and disorders which are the resuh of aberrant 
detta-9 desaturase biological activity or which may be ame- 
liorated by modulation of delta-9 desaturase biological activ- 
ity. 

As defined herein, an SCD-mediated disease or condition 
includes but is not limited to a disease or condition which is, 
oris related to, cardiovascular disease, dyshpidemias (includ- 
ing but not limited to disorders of serum levels of triglycer- 
ides, hypertriglyceridemia, VLDL, HDL, LDL, fatty acid 
Desaturation Index (e.g. the ratio of 18:1/18:0 fatty acids, or 
other fatty acids, as defined elsewhere herein), cholesterol, 
and total cholesterol, hypercholesterolemia, as well as cho- 
lesterol disorders (including disorders characterized by 
defective reverse cholesterol transport), familial combined 
hyperlipidemia, coronary artery disease, atherosclerosis, 
heart disease, cerebrovascular disease (including but not lim- 
ited to stroke, ischemic stroke and transient ischemic attack 
(TIA)), peripheral vascular disease, and ischemic retinopa- 
thy. In a preferred embodiment, compounds of the invention 
will, in a patient, increase HDL levels and/or decrease trig- 
lyceride levels and/or decrease LDL or non-HDL-cholesterol 
levels. 
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An SCD-mediated disease or condition also includes meta- 
bolic syndrome (including but not limited to dyslipidemia, 
obesity and insulin resistance, hypertension, microalbumin- 
emia, hyperuricaemia, and hypercoagulability). Syndrome 

5 X, diabetes, insulin resistance, decreased glucose tolerance, 
non-insulin-dependent diabetes melhtus, Type n diabetes, 
lype I diabetes, diabetic complications, body weight disor- 
ders (including but not limited to obesity, overweight, 
cachexia and anorexia), weight loss, body mass index and 

10 leptin related diseases. In a preferred embodiment, com- 
pounds of the invention will be used to treat diabetes mellitus 
and obesity. 

As used herein, the term "metabolic syndrome" is a recog- 
nized clinical terai used to describe a condition comprising 

1 5 combinations ofType II diabetes, impaired glucose tolerance, 
insulin resistance, hypertension, obesity, increased abdomi- 
nal girth, hypertriglyceridemia, low HDL, hyperuricaemia, 
hypercoagulability and/or microalbuminemia. 

An SCD-mediated disease or condition also includes fatty 

20 liver, hepatic steatosis, hepatitis, non-alcoholic hepatitis, 
non-alcoholic steatohepatitis (NASH), alcohoHc hepatitis, 
acute fatty liver, fatty liver of pregnancy, drug-induced hepa- 
titis, erythrohepatic protoporphyria, iron overload disorders, 
hereditary hemochromatosis, hepatic fibrosis, hepatic cirdio- 

25 sis, hepatoma £ind conditions related thereto. 

An SCD-mediated disease or condition also includes but is 
not limited to a disease or condition which is, or is related to 
primary hypertriglyceridemia, or hypertriglyceridemia sec- 
ondary to another disorder or disease, such as hyperlipopro- 

30 teinemias, familial histiocytic reticulosis, lipoprotein lipase 
deficiency, apolipoprotein deficiency (such as ApoCII defi- 
ciency or ApoE deficiency), and the like, or hypertriglyceri- 
demia of uiJcnown or unspecified etiology. 

An SCD-mediated disease or condition also includes a 

35 disorder of polyunsaturated fatty acid (PUFA) disorder, or a 
skin disorder, including but not limited to eczema, acne, 
psoriasis, keloid scar formation or prevention, diseases 
related to production or secretions fipom mucous membranes, 
such as monounsamrated fatty acids, wax esters, and the like. 

40 An SCD-mediated disease or condition also includes 
infianunation, sinusitis, asthma, pancreatitis, osteoarthritis, 
rheumatoid arthritis, cystic fibrosis, and pre-menstrual syn- 
drome. 

An SCD-mediated disease or condition also includes but is 

45 not limited to a disease or condition which is, or is related to 
cancer, neoplasia, malignancy, metastases, tumoius (benign 
or malignant), carcinogenesis, hepatomas and the like. 

An SCD-mediated disease or condition also includes a 
condition where increasing lean body mass or lean muscle 

50 mass is desired, such as is desirable in enhancing perfor- 
mance through muscle building. Myopathies and lipid myo- 
pathies such as carnitine paknitoyltransferase deficiency 
(CPT 1 or CPT II) are also included herein. Such treatments 
are useful in humans and in animal husbandry, including for 

55 administration to bovine, porcine or avian domestic animals 
or any other animal to reduce triglyceride production and/or 
provide leaner meat products and/or healthier animals. 

An SCD-mediated disease or condition also includes a 
disease or condition which is, or is related to, neurological 

60 diseases, psychiatric disorders, multiple sclerosis, eye dis- 
eases, and immime disorders. 

An SCD-mediated disease or condition also includes a 
disease or condition which is, or is related to, viral diseases or 
infections including but not limited to all positive strand RNA 

65 viruses, coronaviruses, SARS virus, SARS-associated coro- 
navirus, Togavinises, Picomaviruses, Coxsackievirus, Yel- 
low Fever virus, Flaviviridae, ALPHAVIRUS (TOGAVIRI- 
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DAE) including Rubella virus, Eastern equine encephalitis the activity of the compounds useful in the methods of the 

virus, Western equine encephalitis virus, Venezuelan equine invention in inhibiting said SCD activity. Compounds of the 

encephalitis virus, Sindbis virus, Semliki forest virus, invention demonstrate an ICjq in a 1 5 minute microsomal 

Chikungunya virus, O*nyong*nyong virus, Ross river virus, assay of preferably less than 10 pM, less than 5 ^M, less than 

^Mayaro virus, Alphaviruses; ASTROVIRIDAE inchiding 5 2.5 ^iM, less than 1 ^M, less than 750 nM, less than 500 nM, 

^y^^y^^^, Human Astroviruses; CALICl VIRIDAE includ- less than 250 nM, less than 100 nM, less than 50 nM, and most 



Far exanthema of swine virus, Norwalk vims, Cali- preferably less than 20 nM. The compound of the invention 

civirus. Bovine calicivirus. Pig calcivirus, Hepatits E; CORO- ^j^^ reversible inhibition (i.e., competitive inhibition) 

NAVIRIDAE including Coronavirus, SARS virus. Avian ^ preferably does not inhibit other iron binding proteins. 

mfectousbwnchitisvirus.Bovmecoronavi)ms,C^ lO -n^requiied dosage should preferably be no more than abo^t 

'^'^^Jt'^^ P^^^^^^^h^^^'^'^'^- once o? twice a day or at meal times. 

rus 299E, Human coronavirus OC43, Munne hepatitis virus, 

Porcine epidemic diarrhea virus. Porcine hemagglutinating identification of compounds of the invention as SCD 

encephalomyelitis virus, Porcine transmissible gastroenteri- inhibitors was readily accomplished using the SCD enzyme 

tis virus, Rat coronavirus, Tuiicey coronavirus, Rabbit coro- 1 5 and microsomal assay procedure described in Brownlie et al, 

navirus, Beme virus, Breda virus; FLAVTVIRIDAE includ- supra. When tested in this assay, compoxmds of the invention 

ing Hepatitis C virus. West Nile virus, Yellow Fever virus, St. had less than 50% remaining SCD activity at 1 0 ^M concen- 

Louis encephalitis virus. Dengue Group, Hepatitis G virus, tration of the test compound, preferably less than 40% 

Japanese B encephalitis virus, Mujmy Valley encephalitis remaining SCD activity at 10 |iM concentration of the test 

virus. Central European lick , -bome^ cephalitis virus. Far 20 compoxind, more preferably less than 30% remaining SCD 

Easter n tick-bom^ icephalitis virus, Kyasanur forest virus, activity at 10 ^M concentration of the test compound, and 

Louping ill virus, Powassan virus, Omsk hemorrhagic fever even more preferably less than 20% remaining SCD activity 

virus, Kumilinge virus, Absetarov anzalova hypr virus, Ilheus at 1 0 nM concentration of the test compound, thereby dem- 

virus, Rocio encephalitis virus, Langat virus, Pestivirus, onstrating that the compounds of the invention are potent 

Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, 25 inhibitors of SCD activity. 

Tyuleniy Group Nt^^^^^ Uganda S Group, Modoc lliese results provide the basis for analysis of the structure- 
Group; PICORNAVIRIDAE mcludmg Coxsackie A virus, 3^^^^^ relationship (SAR) between test compounds and 
Rhmovirus, Hqpatitis A vu^s, Encq)halomyocarditis virus, sCD. Certain R groups tendtoprovidemore potent inhibitory 

Sf^noT^A^^'?!? T"" ' .^'^^"^^ compomids. SAR analysis is one of the tools those skilled in 

POTY>nRID>^ mcluchngPotyvirus, R)miovirus,^ 30 the ait may now employ to identily preferred embodiments of 

rus Additionally it can be a disease or infecUon caused by or compounds of the invention for use as therapeutic agents . 

linked to Hepatitis viruses, Hepatitis B virus, Hepautis C _ , 

virus, human immunodeficiency virus (HIV) and the like. ^ther methods of t^trng the conjpounds disclosed herein 

Treatable viral infections include those where the virus ^J^.'^ ^f^'V ^^^^^ *° ^ ^^"^^ >^ 

employs an RNA intermediate as part of the replicative cycle 35 addition, said contac^g may be accomplish^ 

(hepatitisorHIV);additionallyitcanbeadiseaseorinfection such ernbodiment, said contactmgms^^ 

caused by or linked to RNA negative strand viruses such as admimstenng chemical agent to an anmml afflicted 

influenza and parainfluenza vi^es. ^^^V? x^^^^^^f^ 7"^ density hpopiotem 

TTie compounds identified in the instant specification (VLDD-related disoiaSr and subsequemly detecting a 

inhibit the desaniration of various fatty acids (such as the 40 ^^^l ."^ P^\^°^^ tnglycende leve m said ammal thereby 

CoApciesamrationofstearoyl-CoA)whichisaccomplished identifying a therapeutic agent use 

bfSfta-9 desanirases, such as steioyl-CoA desaturase 1 fTG > or very low density hpoprotan (VLDLVrdated disor- 

(SCDl). As such these compounds inhibit the fonnation of d^.lnsuchemboAinen^theanmialmaybeahuinan,^^ 

various fatty acids and downstream metabolites thereof This ^ patient afflicted with such a disorder and m need of 

may lead to an accumulation of stearoyl-CoA or paknitoyl- 45 treatment of said disorder. 

CoA and other upstream precursors of various fatty acids; specific embodiments of such in vivo processes, said 

which may possibly resuh in a negative feedback loop caus- change in SCDl activity in said animal is a decrease in activ- 

ing an overall change in fatty acid metabolism. Any of these ity> preferably wherein said SCDl modulating agent does not 

consequences may ultimately be responsible for the overall substantially inhibit the biological activity of a delta-5 desam- 

therapeutic benefit provided by these compoimds. 50 rase, delta-6 desauirase or fatty acid synthetase. 

Typically, a successful SCD inhibitory therapeutic agent The model systems useful for compound evaluation may 

will meet some or all of the following criteria . Oral availabil- include, but are not limited to, the use of liver microsomes, 

ity should be at or above 20%. Animal model efficacy is less such as from mice that have been maintained on a high car- 

than about 2 mg/Kg, 1 mg/Kg, or 0.5 mg/Kg and the target bohydrate diet, or from human donors, including persons 

human dose is between 50 and 250 mg/70 Kg, although doses 55 suffering from obesity. Immortalized cell lines, such as 

outside of this range may be acceptable.("mg^g" means HepG2 (from human liver), MCF-7 (from human breast can- 

miUigrams of compound per kilogram of body mass of the cer) and 3T3-L1 (from mouse adipocytes) may also be used, 

subject to whom it is being administered). The therapeutic Primary cell lines, such as mouse primary hepatocytes, are 

index (or ratio of toxic dose to therapeutic dose) should be also useful in testing the compounds of the invention. Where 

greater than 100. The potency (as expressed by IC50 value) 60 whole animals are used, mice used as a source of primary 

should be less than 1 0 jiM, preferably below 1 jiM and most hepatocyte cells may also be used wherein the mice have been 

preferably below 50 nM. Hie IC50 ("Inhibitory Concentra- maintained on a high carbohydrate diet to increase SCD activ- 

tion — 50%") is a measure of the amount of compound ity in mirocrosomes and/or to elevate plasma triglyceride 

required to achieve 50% inhibition of SCD activity, over a levels (i.e., the 18:1/18:0 ratio); ahematively mice on a nor- 

specific time period, in an SCD biological activity assay. Any 65 mal diet or mice with normal triglyceride levels may be used, 

process for measuring the activity of SCD enzymes, prefer- Mouse models employing transgenic mice designed for 

ably mouse or human SCD enzymes, may be utilized to assay hypertriglyceridemia are also available as is the mouse phe- 
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nome database. Rabbits and hamsters are also useiiil as ani- 
mal models, especially those expressing CETP (cholesteiyl 
ester transfer protein). 

Another suitable method for determining the in vivo effi- 
cacy of the compounds of the invention is to indirectly mea- 5 
siire their impact on inhibition of SCD enzyme by measuring 
a subject's Desaturation Index after administration of the 
compound. *'Desaturation Index** as employed in this speci- 
fication means the ratio of the product over the substrate for 
the SCD enzyme as measured firom a given tissue sample. lO 
This may be calculated using three different equations 18:J^ 
n^g/l ^:0 (oleic add over stearic acid); 1 6:ln-7/16:0 (paE^ 
toleic add over palmitic acid); and/or 1 6: ln-7-i-l S: ln-7/16:0 
(measuring all reaction products of 16:0 desaturation over 
16:0 substrate). Desaturation Index is primarily measured in 
liver or plasma triglycerides, but may also be measured in 
other selected lipid flections fiom a variety of tissues. Desatu- 
ration Index, generally speaking, is a tool for plasma lipid 
profiling. 

A number of human diseases and disorders are the result of 
aberrant SCDl biological activity and may be ameliorated by 
modulation of SCDl biological activity using the therapeutic 
agents of the invention. 

Inhibition of SCD expression may also affect the fatty add 
composition of membrane phospholipids, as well as produc- 
tion or levels of triglycerides and cholesterol esters. The fatty 
add composition of phospholipids ultimately determines 
membrane fluidity, while the effects on the composition of 
triglycerides and cholesterol esters can affect lipoprotein 
metabolism and adiposity. 

In carrying out the procedures of the present invention it is 
of course to be understood that reference to particular buffers, 
media, reagents, cells, culture conditions and the like are not 
intended to be limiting, but are to be read so as to include all 
related materials that one of ordinary skill in the art would 
recognize as being of interest or value in the particular context 
In which that discussion is presented. For example, it is often 
possible to substitute one buffer system or culture medium for 
another and still achieve similar, if not identical, results. 
Those of skill in the art will have sufficient knowledge of such 
systems and methodologies so as to be able, without undue 
experimentation, to make such substitutions as will optimally 
serve their purposes in using the methods and procedures 
disclosed herein. 

Pharmacemical Compositions of the Invention and Adminis- 
tration 

The present invention also relates to phannaceutical com- 
position containing the compounds of the invention disclosed 
herein. In one emlx)diment, the present invention relates to a 
composition comprising compounds of the invention in a 
pharmaceutically acceptable carrier and in an amount effec- 
tive to modulate triglyceride level or to treat diseases related 
to dyslipidemia and disorders of lipid metabolism, when 
administered to an animal, preferably a mammal, most pref- 
erably a human patient. In an embodiment of such composi- 
tion, the patient has an elevated lipid level, such as elevated 
triglycerides or cholesterol, before administration of said 
compound of the invention and the compound of the inven- 
tion is present in an amoimt effective to reduce said lipid level. 

The pharmaceutical compositions useful herein also con- 
tain a pharmaceutically acceptable carrier, including any suit- 
able diluent or exdpient, which includes any pharmaceutical 
agent that does not itself induce the production of antibodies 
hannfiii to the individual receiving the composition, and 
which may be administered without undue toxicity. Pharma- 
ceutically acceptable carriers include, but are not limited to, 
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liquids, such as water, saline, glycerol and ethanol, and the 
like. A thorough discussion of pharmaceuticaily acceptable 
carriers, diluents, and other excipients is presented in REM- 
INGTON'S PHARMACEUTICAL SCENCES (Mack Pub. 
Co., NJ. current edition). 

Those skilled in the art know how to determine suitable 
doses of tiie compounds for use in treating the diseases and 
disorders contemplated herdn. Therapeutic doses are gener- 
ally identified through a dose ranging study in humans based 
on preliminaiy evid^ce derived from animal studies. Doses 
must be suffident to result in a desired therapeutic benefit 
without causing imwanted side-effects for the patient. The 
prefenred dosage range for an animal is 0.001 mg/Kg to 
10,000 mg/Kg, inchiding 0.5 mg/Kg, 1.0 mg/Kg and 2.0 
IS mg/Kg, though doses outside this range may be acceptable. 
The dosing schedule may be once or twice per day, although 
more often or less often may be satisfactory. 

Those skilled in the art are also familiar with determining 
administration methods (oral, intravenous, inhalation, sub- 
20 cutaneous, etc.), dosage forms, suitable phannaceutical 
exdpients and other matters relevant to the delivery of the 
compounds to a subject in need thereof 

In an alternative use of the invention, the compounds of the 
invention can be used in in vitro or in vivo studies as exem- 
25 plaiy agents for comparative purposes to find other com- 
pounds also useful in treatment of, or protection from, the 
various diseases disclosed herein. 

Preparation of the Compounds of the Invention 
30 It is understood that in the following description, combi- 
nations of substituents and/or variables of the depicted for- 
mulae are permissible only if such contributions result in 
stable compounds. 
It will also be appredated by those skilled in the art that in 
35 the process described below the functional groups of inter- 
mediate compounds may need to be protected by suitable 
protectmg groups. Such functional groups include hydroxy, 
amino, mercapto and carboxylic acid. Suitable protecting 
groups for hydroxy include trialkylsityl or diary lalkylsilyl 
40 (^ g'j t-butyldimethylsilyl, t-butyldiphenylsilyl or Uimethyl- 
silyl), teti^ydropyranyl, benzyl, and the like. Suitable pro- 
tecting groups for amino, amidino and guanidino include 
t-butoxycarbonyl, benzyloxycarbonyl, and the like. Suitable 
protecting groups for mercapto include — C(0)R" (where R" 
45 is alkyl, aiyl or arylalkyl), p-methoxybenzyl, trityl and the 
like. Suitable protecting groups for carboxylic acid include 
alkyl, aryl or arylalkyl esters. 

Protecting groups may be added or removed in accordance 
with standard techniques, which are well-known to those 
50 skilled in the art and as described herein. 

The use of protecting groups is described in detail in Green, 
T. W. and P. G, M. Wutz, Protective Groups in Organic 
Synthesis (1999), 3rd Ed., Wiley. The protecting group may 
also be a polymer resin such as a Wang resin or a 2ch]orotri- 
55 tyl-chloride resin. 

It will also be appredated by those skilled in the art, 
although such protected derivatives of compotmds of this 
invention may not possess pharmacological activity as such, 
they may be administered to a mammal and thereafter 
60 metabolized in the body to form compoimds of the invention 
which are pharmacologically active. Such derivatives may 
therefore be described as "prodrugs'*. All prodrugs of com- 
pounds of this invention are included within the scope of the 
invention. 

65 The following Reaction Schemes illustrate methods to 
make compoimds of this invention. It is imderstood that one 
of those skilled in the art would be able to make these com- 
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pounds by similar methods or by methods known to one 
skilled in the art. In general, starting components may be 
obtained from sources such as Sigma Aldrich, Lancaster Syn- 
thesis, Inc., Maybridge, Matrix Scientific, TCI, and Fluoro- 
chem USA, etc. or synthesized according to sources known to 
those skilled in the art (see, e.g., Advanced Organic Chemis- 
try: Reactions, Mechanisms, and Structure, 5th edition 
fWley, December 2000)) or prepared as described in this 
invOTtion. R*, R^ R^ R^ R^ R*, R^ R^", R^ R*". R*, R^", 
R*^, ^ioo Y 3^ defined as in the Specification unless 
specifically defined. X is selected firom CI or Br. PG repre- 
sents a protecting group such as BOC, benzyl group and the 
like. 

In general, the compoimds of formula (I) of the invention 15 
where W is —C(0)N(R')— and V is — C(0)— , S{0)2— 
or — C(R**)H — can be synthesized following the general 
procedure as described in Reaction Scheme 1 . 
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Fommla (I) 

The starting materials for the above reaction scheme are 
commercially available or can be prepared according to meth- 
ods known to one skilled in the art or by methods disclosed 
herein. In gmeral, the compounds of the invention are pre- 
pared in the above reaction scheme as follows: 

Compoimd 103. To a stirred solution of the amine of for- 
mula (101) (1 equivalent) in a solvent such as dichJo- 
romethane or toluene is added the solution of a compound of 
formula (102) (1 equivalent) in a solvent such as dichlo- 
romethane or toluene in the presence of a base such as tri- 
ethylamine or Hunigs base. The resulting mixture is stirred at 
ambient temperature for an adequate time period and then 
quenched with water. The organic phase is washed with HjO, 
brine, dried over and then concentrated in vacuo to afford the 
product of formula (103). 

Compound 104. A solution of compound of formula of 

(103) obtained above is dissolved in an adequate solvent and 
tiie protecting group PG is removed under standard deprotec- 
tion conditions such as hydrolysis or hydrogenation to obtain 
the amine of formula (104). 

Ompound 106. The mixture of a pyridine compound of 
formula (105) (1 equivalent) and the compound of formula 

(104) obtained above (1.5 equivalent) in an adequate solvent 
is heated at reflux for 4-24 hours. To the reaction mixture is 
added a basic solution such as NaOH solution. The aqueous 
layer is extracted by an organic solvent such as dichlo- 
romethane or ethyl acetate. The combined organic phase is 
dried, then evaporated to dryness. The crude compound is 
purified by column chromatography or crystallization to 
a£ford the compound of formula (106). 

Compound of fonnula (I): 

Method A: To a stirred solution of compound of fonnula 
(106) (1 equivalent) in a solvent such as dichloromethane, 
acetonitrile or toluene is added the solution of a compound of 
formula (107) (1 equivalent) in the presence of a base such as 
triethylamine or Hunigs base (1 equivalent) at 0** C. The 
resulting mixture is stirred at ambient temperature for 8-24 
hours and then quenched with water. The organic phase is 
washed with HjO, brine, dried and then concentrated in vacuo 
to afford the compound of formula (I) where W is — C(0)N 
(Ri)_ and V is — C(0>^, — 5(0)3— or — C(R^')H— . 

Method B: To a solution of the compound of formula (108) 
(1 equivalent) (R*^=H) in a solvent such as dichlo- 
romethane, toluene or THF is added a base such as triethy- 
lamine or Hunigs base (2.5 equivalent), followed by the addi- 
tion of a coupling agent such as (3-dimethylaminopropyl) 
ethyl carbodiimide (1.1 equivalent). The resuhing mixture is 
stirred for 15 minutes to an hour and an amine of fonnula 
(106) (1.1 equivalent) is added. The mixture is stirred at 
ambient temperature for 8-24 hours, then washed with water, 
dried and concentrated in vacuo. Purification by column chro- 
matography or crystallization irom a suitable solvent affords 
the compound of formula (I) where W is — C(0)N{R*>— and 
V is — C(0)— , —S(0)2— or — C(R'0H— . 
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Alternatively, the compounds of fonnula (I) of the inven- 
tion where W is — NHC(0)N(R')— and V is — C(0)— , 
— S(0)2— or — C(R* ^)H— can be synthesized following the 
general procedure as described in Reaction Scheme 2. 

PFArTTn>JSrHT?MF.7 
1,4 T>5 R»0 

— ^ y N N— V— r3 

R* R» 
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r2— N==C=0 
(109) 
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Fomiuk(I) 

The starting materials for the above reaction scheme are 
conunercially available or canbeprepared according to meth- 
ods known to one skilled in the art or by methods disclosed 
herein. In general, the compounds of the invention are pre- 
pared in the above reaction scheme as foUows: 

Compound of fonnula (I). To a stirred solution of the 35 
compound of formula (106) (1 equivalent) in an anhydrous 
solvent such as dimethylformamide is added an isocyanate of 
formula (109) (3 equivalait), and the mixture is then heated to 
60-80** C. for 4-24 hours. The mixture is concentrated in 
vacuo. Purification of the crude product by column chroma- ^ 
tography or crystallization from a suitable solvent affords the 
compound of fomiula 0) — NHC(0)N(R*)— and V is 
— C(0>-, — S(0)2— or — C(R' OH—. 

Alternatively, the compounds of formula (I) of the inven- 
tion where W is --S(0)2N(R'>— and V is — C(0>— , 
— S(0)2— or — <:(R^ ^ )H— can be synthesized fol lowing the 
general procedure as described in Reaction Scheme 3. 
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Fonnula (I) 



The starting materials for the above reaction scheme are 
conunercially available or can be prepared according to meth' 
ods known to one skilled in the art or by methods disclosed 
herein. In general, the compounds of the invention are pre- 
pared in the above reaction scheme as follows: 

Compound of formula (I): To a solution of compound of 
formula (106) (1 equivalent) in a solvent such as dichlo- 
romethane, acetonitrile or toluene is added slowly a com- 
pound of formula (1 10) (1 equivalent) at 0® C. The resulting 
mixture is stiired at ambient temperature for 8-24 hours and 
then quenched with water. After removal of solvent, the prod- 
uct was purified by chromatography to afford the compound 
of formula (I) where W is — S(0)2N(R')— and V is 

—c(oy-, — s(0)j— or--c(R' Oh—. 

Alternatively, the intermediate compound of formula (106) 
can be prepared following the general procedure as described 
in Reaction Scheme 4. 
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(106) 10 

Compound 112. The mixture of a pyridine compound of 
formula (lOS) (1 equivalent) and the compound of fonnula 

(111) (1.5 equivalent) in an adequate solvent is heated at 15 
reflux for 4-24 hours. To the reaction mixture is added a basic 
solution such as NaOH solution. The aqueous layer is 
extracted by an organic solvent such as dichloromethane or 
ethyl acetate. Hie combined organic phase is dried, then 
evaporated to diyness. The crude compound is purified by 
column chromatography or crystallization to afford the com- 
pound of fonnula (112). 

Compound 113. A solution of compound of formula of 

(112) obtained above is dissolved in an adequate solvent and 25 
the protecting group PG is removed under standard deprotec- 
tion conditions such as hydrolysis or hydrogenation to obtain 
the amine of fonnula (113). 

Compound 106. To a stirred solution of the amine of for- 30 
mula (113) (1 equivalent) in a solvent such as dichlo- 
romethane or toluene is added the solution of a compound of 
formula (102) (1 equivalent) in a solvent such as dichlo- 
romethane or toluene in the presence of a base such as tri- 
ethylaminc or Hunigs base. The resulting mixture is stirred at 
ambient temperature for an adequate time period and then 
quenched with water. The organic phase is washed with HjO, 
brine, dried over and then concentrated in vacuo to afford the 
product of formula (106). ^ 

Alternatively, the compounds of formula (I) of the inven- 
tion where W is --C(0)NH— and V is — C(0)— , — S(0)2— 
or — C(R^*)H — can be synthesized following the general 
procedure as described in Reaction Scheme 5. 
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Foimula (I) 



The starting materials for the above reaction scheme are 
commercially available or can be prepared according to meth- 
ods known to one skilled in the art or by methods disclosed 
herein. In general, the compounds of the invention are pre- 
pared in the above reaction scheme as follows: 

Compound 1 16. To a stirred solution of the amine of for- 
mula (114) (1 equivalent) in a solvent such as dichlo- 
romethane or toluene is added the solution of a compound of 
formula (115) (1 equivalent) in a solvent such as dichlo- 
romethane or toluene in the presence of a base such as tri- 
ethylamine or Hunigs base. The resuhing mixture is stirred at 
ambient temperature for an adequate time period and then 
quenched with water. The organic phase is washed with H2O, 
brine, dried over and then concentrated in vacuo to afford the 
product of formula (116). 

Compound 117. A solution of compound of formula of 
(116) obtained above is dissolved in an adequate solvent and 
the protecting group PG is removed under standard deprotec- 
tion conditions such as hydrolysis or hydrogenation to obtain 
the amine of formula (117). 

Compound 119. The mixture of a pyridine compound of 
formula (117) (1 equivalent) and the compound of formula 
(118) (1.5 equivalent) in an adequate solvent is heated at 
reflux for 4-24 hours. To the reaction mixture is added a basic 
solution such as NaOH solution. The aqueous layer is 
extracted by an organic solvent such as dichloromethane or 
ethyl acetate. The combined organic phase is dried, then 
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Fonnula (I) 



10 



evaporated to dryness. The crude compound is purified by 
column chromatography or ciystallization to affonl the com- 
pound of fonnula (119). 

Compound 1 20. The nitro compoimd of fonnula (1 1 9) can 
be reduced to the coiresponding amine compound of fonnula 
(120) using a standard hydrogenation process known to one 
skilled in the art. 

Compound of fonnula (I): 

Method A: To a stirred solution of compoimd of fonnula 
(120) (1 equivalent) in a solvent such as dichloromethane, 
acetonitrile or toluene is added the solution of a compoimd of 
formula (1 2 1 ) (1 equivalent) in the presence of a base such as 
triethylamine or Hunigs base (1 equivalent) at 0^ C. The 
resulting mixture is stirred at ambient temperature for 8-24 
hours and then quenched with water. The organic phase is 
washed with HjO, brine, dried and then concentrated in vacuo 
to afford the compound of formula (I) where W is — C(0) 
NH— and V is —QOy-, —SiO)^— or — C(R* ')H— . 

Method B: To a solution of the compound of formula (122) 
(1 equivalent) in a solvent such as dichloromethane, toluene 
orTHF is added a base such as triethylamine or Hunigs base 
(2.5 equivalent), followed by the addition of a coupling agait 
such as (3-dimethylaminopropyl)-ethyl carbodiimide (1.1 
equivalent). The resulting mixture is stirred for 1 5 minutes to 25 
an hour and an amine of formula (120) (1.1 equivalent) is 
added. The mixture is stirred at ambient temperature for 8-24 
hours, then washed with water, dried and concentrated in 
vacuo. Purification by column chromatography or crystalli- 
zation from a suitable solvent affords the compound of for- 
mula G) where W is — C(0)NH— and V is — C(0}— , 
— S(0)2— or ---C(R' ')H— . 

Alternatively, the compounds of formula (I) of the invoi- 
tion where W is — NHC(0)NH— and V is — C(0)— , 
— S(0)2 — or — C(R")H — can be synthesized following the 
general procedure as described in Reaction Scheme 6. 
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Compound of formula (I). To a stirred solution of the 
compound of formula (120) (1 equivalent) in an anhydrous 
solvent such as dimethylformamide is added an isocyanate of 
formula (1 23) (3 equivalent), and the mixture is then heated to 
60-80^ C. for 4-24 hours. The mixture is concentrated in 
vacuum. Purification of the crude product by cohunn chro- 
matography or crystallization fix)m a suitable solvent affords 
the compound of formula (I) W is — NHC(0)NH— and V is 
— C(0)— , — S(0)2— or — C(R' *)H— . 

Alternatively, the compounds of fonnula (I) of the inven- 
tion where W is — S(0)2NH— and V is — C(0)— , 
— S(0)2 — or — C(R} ' )H — can be synthesized following the 
general procedure as described in Reaction Scheme 7. 
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The starting materials for the above reaction scheme are 
commercially available or can be prepared according to meth- 
ods known to one skilled in the art or by methods disclosed 65 
herein. In general, the compounds of the invention are pre- 
pared in the above reaction scheme as follows: 



The starting materials for the above reaction scheme are 
commercially available or can be prepared according to meth- 
ods known to one skilled in the art or by methods disclosed 
herein. In general, the compounds of the invention are pre- 
pared in the above reaction scheme as follows: 

Compound of formula (I): To a solution of compound of 
formula (120) (1 equivalent) in a solvent such as dichlo- 
romethane, acetonitrile or toluene is added slowly the solu- 
tion of compound of formula ( 1 24) ( 1 equivalent) at 0** C. The 
resulting mixture is stirred at ambient temperature for 8-24 
hours and then quenched with water. Alter removal of solvent, 
the product was purified by chromatography to afford the 
compound of formula (I) W is — S(0)2NH — and V is 
— C(0}— , — S(0)2— or — C(R' *)H— . 

Alternatively, the compounds of formula (1) of the inven- 
tion where W is — NH— and V is —€(0)—, —8(0)2— or 
— C(R")H — can be synthesized following the general pro- 
cedure as described in Reaction Scheme 8. 
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Reaction of amine (120) with an appropriate aldehyde in 
the presence of a reducing agent such as, but not limited to, 
sodium borohydride in a solvent such as, but not limited, 
ethanol produces compound of formula (I) (W= — ^NH — ). 

Alternatively, the compounds of formula (I) of the inven- 
tion where W is — O— and V is — C(0)— , — S(0)2— or 
— C(R")H — can be synthesized following the general pro- 
cedure as described in Reaction Scheme 9. 
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J ^ Reaction of amine ( 1 20) with sodium nitrite in the presence 
of a Lewis acid such as, but not limited to, boron tri fluoride 
diethyl ehterate in a solvent such as, but not limited to, N,N- 
dimetiiylformamide, generates a diazonium intermediate that 
can be converted into the acetoxy compound (125) by 
quenching the above reaction mixture with acetic anhydride. 
Hydrolysis of the ester compound (125) in the presence of a 
base such as, but not limited to, sodium hydroxide, produces 
a hydroxy intermediate that can be converted into the desired 

2^ product of formula (I) (W= — O — ) with an appropriate R^ 
in the presence of a base such as, but not limited to, sodium 
hydride in a solvent such as, but not limited to, tetrahydrofu- 
ran or N,N-dimethylformamide. 

30 

Alternatively, the compounds of formula (I) of the inven- 
tion where W is — S(0), — (where t is 0, 1 or 2) and V is 
_C(0>— , — S(0)2— or — C(R^*)H— can be synthesized 
following the general procedure as described in Reaction 
Scheme 10. 
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Reaction of amine (1 20) with sodium nitrite in the presence 
of a Lewis acid such as, but not limited to, boron trifluoride 
diethyl ehterate in a solvent such as, but not limited to, N,N- 
dimethylformamide, generates a diazonium intermediate that 
can be converted into compound (126) by quenching the 
above reaction mixture with acetyl sulfide. Hydrolysis of the 
thioester compound (126) in the presence of a base such as, 
but not limited to, sodium hydroxide, produces a thiol inter- 
mediate that can be converted into the desired sulfide product 
(127) (formula (I), W=--S— ) with an appropriate R^X in 
the presence of a base such as, but not limited to, sodium 
hydride in a solvent such as, but not limited to, tetrahydrofii- 
ran, 1,4-dioxane or N,N-dimethylformamide. Treatment of 
compound (127) with an oxidizing agent such as, but not 
limited to, sodium periodate in a mixtiire of methanol and 
water affords the sulfoxide compound (128) (formula (I), 
W— — S(0)— ). Altematively, the sxilfide compound (127) 
can be treated with trifluoro acetic anhydride and hydrogen 
peroxide in a solvent such as, but not limited to, dichlo- 
romethane to give the sulfone product (129) (formula (I), 
W=^(0)2--). 



Altematively, the compounds of formula (I) of the iavea" 
tion where W is — NHS(0)2— and V is — C(0)— , 
— S(0)2 — or — C(R^ ^ )H — can be synthesized following the 
general procedure as described in Reaction Scheme 1 1 . 
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Reaction of the pyridyl sulfonyl chloride (130) with an 
appropriate amine (R^NHJ in the presence of a base such as, 
but not limited to, triethylamine and catalytical amount of 
N,N-dimethy]formamide in a solvent such as, but not limited 
to, dichloromethane produces the sulfonamide compound 
(131). Treatment of (13 1 ) with a piperazine compound (104) 
in the presence of a base such as, but not limited to, potassiimi 
carbonate and tetrabutyl ammonium bromide in a solvent 
such as, but not limited to, dioxane leads to the formation of 
35 compound of formula (1) (W=— NHS(0)2— ). Altematively, 
the chloride or bromide compound (131, X=C1 or Br) can 
react with a piperazine compound (104) under Buchwald 
amination reaction conditions (J. Org. Chem. 1 997, 62, 4 1 97) 
4Q to fomi the desired product of formula (I). 

Although anyone skilled in the art is capable of preparing 
the compounds of the invention according to the general 
techniques disclosed above, more specific details on synthetic 
techniques for compounds of the invention are provided else- 
where in this specification for convenience. Again, all 
reagents and reaction conditions employed in synthesis are 
known to those skilled in the art and are available fi:om ordi- 
nary conunercial sources. 

The syntheses of compounds of this invention are illus- 
trated by, but not limited to the following examples. 

PREPARATION 1 

53 Synthesis of [4 -(5-aminopyridin-2-yl)piperazin- 1 - 
y 1] -(2-trifluoromethy lphenyl)methanone 

A. A solution of 2-chloro-5-nitropyridine (1.58 g, 10.0 
mmol) in DMF (15 mL) was treated with 1 -Boc -piperazine 

60 (1.96 g, 10-5 mmol) in the presence of DBU (3 mL) and 
Bu^NI (0.185 g, 0.5 mmol) at 80° C. for 18 h. The reaction 
mixture was diluted with ethyl acetate at 25** C. The organic 
phase was washed with HjO, saturated NaCl, dried over 
MgS04 and then concentrated in vacuo to afford 4(5-nitro- 

65 pyridin-2-yl)piperazine-l -carboxy lie acid tert-butyl ester as a 
yellow solid which was used for next step reaction without 
fiirther purification. MS (ES+) m/z 309.4 (M+1). 
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B. 4-(5-Nitropyridin-2-yl)pipeia2me-l-carboxylic add EXAMPLE 1.4 
tert-butyl ester (3.08 g, lOmmol) was treated with 15% TEA 

in dichloromethane (50 roL) at 25° C. for 1 h. The solution l-[6-(4-Cyclohexanecarbonylpipera2in-l-yl)pyridin-3- 

was concentrated in vacuo to provide 1 -(5-nitropyridin-2-yl) yl]-3-pentylurea; *H NMR (300 MHz, CDCI3) 5 8.01 , 7.61 , 

piperazine as a brown solid (2.0 g, 96% yield over two steps). ^ ^^3^ 4.78,3.73-3.24,3.21-3.16, 2.54-2.47, 1.83-1.77, 1.72- 

MS (ES+) m/z 209.4 (M+1). 1.32,1.30-1.25, 0.91-0.86. MS (ES+) m/z 401.9 (M). 

C. 2-(Trifluoromethyl)benzoyl chloride (2.0 mL, 11.0 

mmol) was added slowly to a solution of l-(5-nitropyridin- EXAMPLE 1.5 
2-yl)pipmzine (2.0 g, 10 mmol) and diisopropylethylamine 

(3.5 mL, 20 mmol) in Dichloromethane (15 mL) at 0*» C. l-[6-(4-Cyclopentanecarbonylpiperazin«l-yl)pyridin-3- 

under argon. The mixture was then stirred at 25° C. for 2 h. yl].3-pentylurea; NMR (300 MHz, CDCI3) 6 8.04, 7.58, 

ThereactionwasquenchedwithHjO. The aqueous phase was 6.65, 4,53, 3.78-3.45, 3.25-3.19, 2,97-2.94, 1.89-1.74, 1.55- 

extracted with ethyl acetate. The organic phase was washed j 47^ j 341,26, 0.92-0.89. MS (ES+) m/z 388.3 (M+1). 
with saturated NaCl and dried over anhydrous MgS04. The 15 

organic phase was concentrated and then purified by column EXAMPLE 1 .6 
chromatography to yield [4-(5-nitropyridin-2-yl)piperazin- 

l-ylH2-tnfluorom^^ a yellow solid i.pentyl-3.{6.[4.(pyridine-4.carbonyl)pipen«zin.l-yl]. 

(1.55 g, 41% yield). MS (ES+) m/z 381.1 (M+1). pyridin-3.yVea; «H NMR (300 ^^^^ 

D. A mixture of [4-(5-nitropyndin-2-yl)piperazm-l-yl]- 20 7 52-7.6, 7.16-7.1, 6.62-6.61, 6.22, 4.62, 3.85-3.82, 3.62- 
(2-trifluoromethylphenyl)-methanone(0.15g,0.4mmol)and 3 45^ 3.23-3.18,1.46-1.4, 1.39-1.22, 0.88. MS (ES+) m/z 
Pd— C (76 mg) in THF (5 mL) and MeOH (5 mL) was 397.0 (M+1). 

exposed to a hydrogen atmosphere at 25*^ C. for 2 h. The 

reaction mixture was filtered and the solution was concen- EXAMPLE 1.7 
trated in vacuo to provide the title compound as a dark piuple 

solid (0.121 g, 86% yield). MS (ES+) m/z 351 .0 (M+1). l-PentyI-3-{6-[4-(pyridine-2-carbonyl)piperazin-l-yl]. 

pyridin-3-yl}urea; ^H NMR (300 MHz, CDClg) 5 8.6, 8.00, 

EXAMPLE 1 7.83, 7.8O, 7.78-7.65, 7.38-7.24, 6.60, 6.50, 4.84, 3.93, 3.75, 

30 3.60, 3.53, 3.18, 1.75, 1.47,1.34-1.23, 0.90. MS (ES+) m/z 

Synthesis of 1 -pentyl-3-{6-[4-(2-trifluoromethylben- 397.0 (M+1 ). 



zoyl)piperazin- 1 -yl]pyridin-3-yl}urea 



EXAMPLE 1.8 



Pentylisocyanate (0.034 g, 0.30 mmol) was added slowly 

to a solution of [4-(5-aminopyridin-2-yl)piperazin-l -yl]-(2- 35 1 .(4-Fluoro-benzyl)-3-{6-[4<2«trifluoromethyl-ben- 
trifluoromethylphenyl)methanone (0.050 g, 0.15 mmol) in 2oyl)-piperazin-l-yl]-pyridin-3-yl}-urea; »H NMR (300 
dichloromethane (2 mL) at 0^ C. The mixture was stirred at ^H^ DMSO-d^) 6 9.25, 8.28, 7.85, 7.77, 7.67, 7.55, 7.31, 
25®C. for 16 h. After removal of dichloromethane, the residue 723 7,13 7,06 4.28 3.66 3.24. 
was purified by column chromatography to yield the title 

compound as a light purple solid (24.5 mg, 35% yield). 40 EXAMPLE 2 

NMR (300 MHz, CDCy 6 7.99, 7.71 , 7.58, 7.33, 6.62, 6.28, 

' I'^Hfll"^^' ^^^^ Synthesis of pentane-l -sulfonic acid {6-[4-(2-trifluo. 

m/z 464.2 (M+1). romethylbenzoyl)piperazin-l -yl]pyridin-3-yl} amide 

The following compounds were synthesized similarly as 
described in Example 1. 45 j _pentanesulfonyl chloride (0,034 g, 0.30 mmol) was 

added slowly to a solution of [4-(5-aminopyridin-2-yl)piper- 
EXAMPLEl.l azin-l-yl]-(2-trifluoromethylphenyl)meihanone in pyridine 

(2 mL) at 0** C . The mixture was stirred at 25* C. for 1 6 hours 
l-Butyl-3-{6-[4-(2-trifluoromethylbenzoy])piperazin-l- and then diluted with dichloromethane. The organic phase 
yl]-pyridin-3-yl}urea; 'H NMR (CDCI3) 6 7.98, 7.71, 7.63- was washed with water and samrated NaCl sohition, dried 
7.51, 7.33, 6.62, 6.44, 4.79, 4.30, 3.97-3.85, 3.57, 3.44-3.41, over anhydrous MgSO^. After removal of dichloromethane, 
330-3.27, 3.22-3.1 6, 1 .49-0.83. MS (ES+) na/z 450.3 (M+1). the product was purified by column chromatography to afford 

the title compound in 4% yield (2.7 mg). ^H NMR (300 MHz, 
EXAMPLE 1.2 CDC\^) b 8.02, 7.87, 7.74, 7.61, 7.36. 6.94, 4.47, 4.1 1, 3.87, 

" 3.68, 3.60, 3.42, 2.99, 1.77, 1.32, 0.88. MS (ES+) m/z 485.2 
l-Phenethyl-3-{6-[4-(2-trifluoromethylben2oyl)piper- (M+1). 
azin-l-yl]pyridin-3-yl}urea; *H NMR (300 MHz, CDCI3) 6 The following were synthesized similarly as described in 
9.09, 8,23, 8.1 1, 7.79, 7.72-7.58, 7.46-7.17, 6.60, 4.25-4.10, Example 2. 
3.95-3.85, 3.85-3.15, 2,87. MS (ES+) myz498.4 (M+1). ^ 



EXAMPLE 2.1 



EXAMPLE 1.3 



Butane- 1 -sulfonic acid {6-[4-2-trifluoromethylbenzoyl)- 
1 -Benzyl -3-{6-[4-(2-trifluoromelhylbenzoyl)piperazin-l- piperazin-l-yl]pyridin-3-yl}ainide; ^H NMR (300 MHz, 
yl]-pyridin.3-yi}urea; *H NMR (300 MHz, CDCI3) 6 9.21, 65 CDCI3) 6 8.02, 7.72, 7.61-7.50, 7.35, 6.63, 6.24, 3.95-3.87, 
8.18, 7.83, 7.73, 7.70-7.50, 7.15-7.05, 6.39, 4.27, 4.15-3.95, 3.66-3.60, 3.50-3,47, 3.30-3.28, 3.03-2.98, 1.84-1.79, 1.44 
3.85-3.65, 3.55.3m MS (ES+) m/z484.1 (M+1). 1 .39, 0.93. MS (ES+) m/z471.2 (M+1). 
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EXAMPLE 2.2 The following were synthesized similarly as described in 

Example 3. 

Hexane-1 -sulfonic acid {6-[4-(2-trifluoromethylben2oyl)- 
pipera2in-l-yl]pyridin-3-yl}amide; NMR (300 MHz, EXAMPLE 3.1 

CDa3) 6 8.02, 7.73, 7.50-7.62, 7.36, 6.62, 6.02, 3.81-4.02, 5 

3.59-3.76, 3.50, 3.31, 3.00, 1.77-1.88,1.50-1.71, 1.20-1.46, 4Methylpentanoic acid {6-[4-(2-trifluoromethylbenzoyl). 
0.86.MS(ES+)m/z499(M+l). piperazin-l-yl]pyridin-3-yl}amide; NMR (300 MHz, 

CDCI3) 8 8.10. 7.88, 7.70, 7.68-7.52, 735, 6.98, 6.63, 3.92- 
EXAMPLE 2.3 3,39^ 3.57^ 3.43-3.42, 3.27, 2.34, 1.64-0.87. MS (ES+) m/z 

448.8 (M+1). 

Pentane-l -sulfonic acid {6-[4(2-bromobeazoyl)piperazin- 
l-yl]pyridin-3-yI}amide; 8.00, 7.58, 7.50, 735, 7.30-7.20, EXAMPLE 3.2 

6.64, 638, 4.05-3.95, 3.95-3.80, 3.75-3.25, 3.05-2,95, 1.90- 

1J5. 1.59,1.45-1.25. 0.90. MS (ES+) m/z 494.9 (M), 496.0^^ ^^^^.^ {6.[4-(2.trifluoromethylbenzoyl)piper. 

azin-l-yl]pyridin-3.yl}amide; *H NMR (300 MHz, CDCI3) 6 
OY AX4PT c 0 A 9.48, 8.56-8.37, 8.00, 7.78, 7.75-7.54, 738, 6.95, 4.18-3.34, 

^^^^^^^^^^'^ 2.26, 1.68-1.54, 1 .37-1 .20,0.88. MS (ES+) m/z449.0 (M+1). 

Hexane-l-sulfonic acid {6-[4-(2,5-dichlorobenzoyl)piper- 20 ry ampt n-K^ 

azin-l-yl]pyridin.3-yl}amide; NMR (CDCI3) 6 8.02, nAAiviri^ 3.3 

7.58-7.45,7.4-7.22,6.73,4.013.8,3.65-3.24,3.04-2.98,1.9- 

1 .78, 1 .65-1 .44, 1 .42-1 .2, 0.88. MS (ES+) m/z 499.2 (M). Heptanoic acid {6-[4-(2.trifluoromethylbenzoyl)piper- 

azin- l-yl]pyridin-3-yl}amide; 'H NMR (300 MHz, CDCI3) 8 
EXAMPLE 2.5 25 816, 7.95, 7.76, 7.62-7.48, 735, 7.18, 6.60, 4.02-3.80, 3.62- 

3.25, 234. 1.80-1.45,1.42-1.18, 0.97. MS (ES+) m/z 462.9 

Pentane-l -sulfonic acid {6-[4-(2,5-dichlorobenzoyl)pip- (M+1). 
erazin-l.yl]pyridin-3-yl}amide; 'H NMR (300 MHz, 

CDC\^) 6 8.07, 7.58, 7.39-731, 6.62, 6.15, 3.98-3.82, 3.72- EXAMPLE 3.4 

3.51, 3.48-335, 3.00, 1.89-1.80, 1.42-1.29, 0.90. MS (ES+) 30 

m/z 484.8 (M). Heptanoic add {6-[4-(2,5-dichlorobenzoyl)piperazin-l- 

yl]pyridin-3-yl}amide; *H NMR (300 MHz, CDCI3) 6 8.16, 
EXAMPLE 2.6 7.92, 734,6.64, 3.80-4.00, 3.25-3.63, 2.37,1 .72, 1 .20-1 .42, 

0.84. MS (ES+) m/z 463.2 (M+1). 

Hexane-l-sulfonic acid {6-[4-(naphthalene-l-carbonyl) 
pipera2in-l-yl]pyridin-3-yl}amide; *H NMR: (CDCI3) 6 EXAMPLE 3.5 

8.02, 7.92-7.80, 7.48-7.4, 6.79, 6.02, 4.18-3.98, 3.68-3.64, 

mms'SSf^^^^^ '''"' ''^ "---^ {6-[4-(naphthalene-l-carbonyl)pipe.zin- 

MS(ES+)m/z481.2(M+l). ^ l.yl]pyridin-3-yl}amide; »H NMR (300 MHz, CDCI3) & 

8.10, 7.89, 7.40-7.59, 7.11, 6.60, 3.91-4.19, 3.60-3.79, 3.20- 
3.43, 235, 1.50-1.78, 1.20-1.40. 0.87. MS (ES+) m/z 431.4 

Pentane-l -sulfonic acid {6-[4-(aaphthalene-l-carbonyl)- (M+1). 
piperazin-l-yl]pyridin-3-yl}amide; *H NMR (300 MHz, 45 ky ampt n /; 

CDCI3) 6 8.01, 7.97-7.81, 7.56-7.41, 6.61, 6.08, 4.18-3.95, tiAAMri^ J.o 

3.783.62, 3.48-3.25, 2.98, 1.84-1.78, 1.39-1.26, 0.92. MS 

(ES+) m/z 466 9 (M) Hexanoic acid {6-[4-(2,5-dichlorobenzoyl)piperazm-l -yl] 

pyridin-3-yl}amide; 'H NMR (300 MHz, CDCI3) 6 8.17. 
EXAMPLE3 50 7.93, 7.34,6.63, 3.81-4.00, 3.24-3.62, 2.37, 1.74, 1.20-1,40, 

0.88. MS (ES+) m/z 449.2 (M+1). 

Synthesis of 3-phenyl-N-{6-[4-(2-trifluoromethyl- 

benzoyl)piperazin-l-yl]pyridin-3-yl}propionamide EXAMPLE 3.7 

Hydrocinnamoyl chloride (0.037 mL, 0.25 mmol) in 55 Heptanoic acid {6-[4-(naphthalene- l-carbonyOpipeiazin- 

dichloromethane was added to a solution of [4-(5-aminopy- l -yl]pyridin-3-yl}amide; NMR (300 MHz, CDCI3) 6 

ridin-2-yl)pipa^-l-yl]-(2-trifluoromethylphenyl)metha- ^ Qg^ 7 37^ 7.40-7.58, 7.10, 6.60, 3.91-4.19, 3.59-3.80. 3.21- 

none (0.070 g, 0.20 mmol) in dichloromethane (2 mL) and 3.42,2.35, 1.50-1.79, 1.20-1.40. 0.86. MS (ES+) m/z 445.4 

diisopropylethylamine (0.087 mL) at 0*' C. The mixture was (m+i). 

stirred at 25** C. for 16 h and then diluted with dichlo- 60 

romethane. The oiganic phase was washed with water and EXAMPLE 3 8 
saturated NaCl solution, dried over anhydrous MgS04. After 
removal of dichloromethane, the title compoimd was 

obtained in 7.6% yield (7.3 mg) after column purification. 'H Cyclohexanecarboxylic acid [6<4K:yclohexanecarbon- 

NMR (300 MHz, CDQa) 5 7.99, 7.80, 7.71, 7.56, 7.27. 6.91, 65 ylpiperazin-l-yl)pyridin-3-yI]amide; *H NMR (300 MHz, 

6.61, 3.91, 3.57, 3.43, 3.27, 3.04, 2,64. MS (ES+) m/z 483.0 CDCI3) 8 8.13, 7.91, 732, 6.62, 3.743.40, 2.5L 2.24, 1.97- 

(M+1) 1.72, 1.69-1.51, 1.32-1.25. MS (ES+) m/z 3993 (M+1). 



EXAMPLE 2.7 
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EXAMPLE 3.9 124.7, 116.8, 116.5, 114.9, 114,7, 105.8, 46.5. 44.3, 44.2, 

43.4, 41 .4, 34.4, 8.2, 4.2. MS (ES+) m/z 501 (M+1). 

Cyclohexanecarboxylic acid {6-[4-2-trifluoroniethylben- 

zoyl)piperazin-l-yl]pyridin-3-yl}amide; *H NMR (300 EXAMPLE 6 

MHz, CDCy 6 8.03, 7.82, 7.64, 7.50-7.40, 7.25, 6.57, 3.96- ^ 

3.82, 3.60-3.50, 3.45-3.353 30-3 .20, 2.30-2.15, 2,00-1.60, Measuring Stearoyl-COA Desaturase Inhibition 

1.60-1.40, 135-1.20. MS (ES+) m/z 399.3 (M+1). Activity of a Test Compound using Mouse Liver 



Microsomes 



EXAMPLE 4 



10 



The identification of compounds of the invention as SCD 

Synthesis of 5-bromo-6-[4-(5-fluoro.2-trifluorom- inhibitors was readily accomplished using the SCD enzymes 

ethylbenzDyl)piperazin-l-yl].p^^^ andmiciosomal assay procedure described in BiownHe et al, 

ac,d(2.cyclopiopyIethyl)amide PCT pubUshed patent application, WO 01/62954. 

A. To a stirred solution of 3-bromo-2-chloropyridine-5- Preparation of Mouse Liver Microsomes: 

sulphonyl chloride (1.000 9, 3.437 mmol) in dichlo- Male ICR mice, on a high-carbohydrate, low fat diet, under 

romethane (20.0 mL) was added. 2-cyclopropylethylamine ^^^^ halothane (1 5% in mineral oil) anesthesia are sacrificed 

(0.440g,5.167 mmol), triethylamine(0.72mL, 5.167 mmol) ^ exsanguination during periods of high enzyme activity, 

and 3 drops of DMF. The resulting mixture was stirred at y^^^ immediately rinsed with cold 0.9% NaCl solution, 

room temperature for 24 h and then concentrated m vacuo. weighed and mmced with scissors. All procedures are per- 

Diethyl ether (20.0 mL) was added to the crude compound fonnedal4*>C. unless specified otherwise. Livers are homog- 

and the solution was filtered. The obtamedsolid was used ^^^ed in a solution (1 :3 w/v) containing 0.25 M sucrose, 62 

without finther purification (0_j32 9, 37%£[PH NMR (300 ^5 ^ potassium phosphate buffer (pH 7.0), 0.15 M KCl, 1 .5 

MHz, CDCI3) 6 8.760, 8.34, ^^.70,3.15-3.08,1 .45-1 39, ^ N-acetyleysteine, 5 mM MgCl^, and 0.1 mM EDTA 

0,64-0.53, 0.48-0.42, 0.07-0.02. 4 strokes of a Potter-Elvehjem tissue homogenizer. The 

B. To a stirred solution of 5-bromo-6-chloro-pyridine-3- homogenate is centrifiiged at 10,400xg for 20 min to elimi- 
sulfonic acid (2-cyclopropylethyl)amide (0.432 9,1.272 j^ nate mitochondria and cellular debris. The supernatant is 

^mmol) in dioxane (15.0 mL) was added (5-fluoro-2-trifluo- 30 filtered through a 3-layer cheesecloth and centrifuged at 105, 
rorne3iylphenyl)piperazin-l -yl-methanone (0.386 g, 1.399 OOOxg for 60 min. The microsomal pellet is gently resus- 
mmol), potassium carbonate (0.703 g, 5.080 mmol) and tet- pended in the same homogenization solution with a small 
rabutyl ammonium bromide (0.042 g, 0.130 mmol). The glass/teflon homogenizer and stored at -70* C. The absence 
resulting mixture was stirred at reflux for 48 h, filtered and of mitochondrial contamination is enzymatically assessed, 
then concentrated in vacuo. The crude product was purified ji^e protein concentration is measured using bovine serum 
by colunm chromatography, eluting with a solvent gradient of albumin as the standard, 
35% ethyl acetate and 65% h^cane to yield ^e desired prod- 
uct (0.235 g, 32%). 'H NMR (300 MHz, CDCI3) 6 8.59-8.58, hicubalion of Mouse Liver Microsomes with Test Com- 
8.16-8.15,7.74-7.69,724-7.18,7.08-7,04,4.97-4,93,4.03- pounds: 

3.85, 3.60-3.55, 3.43-3.33, 3.07-2.99, 1.41-1.34, 0.60-0.53, Reactions are started by adding 2 mg of microsomal pro- 

0.43-0.37,0.025-0.015. *^CNMR(75 MHZjCEXTyd 166.1, tein to pre-incubated njbes containing 0.20 ^Ci of die sub- 

162-6, 145-4, 141.1, 130.5, 129.6, 129.5, 1 16.7, 1 16.4, U4.9, strate fatty acid (l-^'^C palmitic acid) at a final concentration 

1 14.7, 1 10.3, 48.8, 48.6, 46.9, 43.5, 41.6, 34.5, 8.2, 4.2. MS of 33.3 ^iM in 1.5 ml of homogenization solution, containing 

(ES+) m/z 581 (M). 45 42 mM NaF, 0.33 mM niacinamide, 1 .6 mM ATP, 1 .0 mM 

NADH, 0.1 mM coenzyme A and a 10 |J.M concentration of 

EXAMPLE 5 test compound. The tubes are vortexed vigorously and after 

1 5 min incubation in a shaking water bath (37** C), the reac- 

synthesis of 6-[4-(5-fiuoro-2-trifluoromethylben- tions are stopped and fatty acids are analyzed. 

zoyl)pipera2in- 1 -yl]pyridine-3-sulfonic acid (2-cy- 50 Patty acids are analyzed as follows: The reaction mixmre is 

clopropylethyl)amide saponified with 1 0% KOH to obtain free fatty acids which are 

further methylated using BF3 in methanol. The fany acid 

To a stirred sohition of 5-bromo-6-[4-(5-fluoro-2-trifluo- methyl esters are analyzed by high performance liquid chro- 

romethylbenzoyl)piperazin-l -yll-pyridine-3-sulfonic acid matography (HPLQ using a Hewlett Packard 1090, Series II 

(2-cyclopropyletl^l)amide (0.100 g, 0.173 mmol) in metha- chromatograph equipped with a diode array detector set at 

nol (5.0 mL) was added Pd/C (0.050 g,12mol%). The mix- 205 nm, a radioisotope detector (Model 171, Beckman, 

ture was placed under an atmosphere of hydrogen for 24 Cahf ) with a solid scintillation cartridge (97% efBciency 

hours. The reaction mixmre was filtered through celite and for ^'^C-detection) and a reverse-phase ODS (C-1 8) Beckman 

concentrated in vacuo. The crude product was purified by ^ colunm (250 mmx4.6 mm i.d.; 5 pm particle size) attached to 

colimm chromatography, eluting with a solvent gradient of a pre-column with a pBondapak C- 1 8 (Beckman) insert. Fatty 

35% ethyl acetate and 65% hexane to yield the desired prod- acid methyl esters are separated isocratically with acetoni- 

-^uct (011202.^4%). *H NMR (300 MHz, CIX:y trile/water (95:5 v:v) at a flow rate of 1 mL/min and are 

7.87-7.83, 7.76-7.71, 7.26-7.23, 7.08-7.04, 6.65-6.62, 4.60- identified by comparison with authentic standards. Altema- 

4.56, 4.00-3.93, 3.86-3.64, 3.32-3.28, 3.04-2.97,1.40-133, 65 tively, fatty acid methyl esters may be analyzed by capillary 

0.59-0.53, 0.43-037, 0.025-0.008. '^C NMR (75 MHz, column gas-chromatography (GC) or Thin Layer Chroma- 

CDCI3) 8 166.1, 162.6, 159.7, 148.2, 136.7, 129.7, 125.1, tography (TLC). 
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Those skilled in the art are aware of a variety of modifica- 
tions to this assay that can be useful for measuring inhibition 
of stearoyl-CoA desaturase activity in microsomes by test 
compounds. 

Representative compoimds of the invention showed activ- 5 
ity as inhibitors of SCD when tested in this assay. The activity 
was defined in terms of % SCD enzyme activity remaining at 
the desired concentration of the test compound. 

All of the U.S. patents, U.S. patent application publica- 
tions, U.S . patent applications, foreign patents, foreign patent i o 
applications and non-patent publications referred to in this 
specification and/or Usted in the Application Data Sheet are 
incorporated herein by reference, in their entirety. 

From the foregoing it will be appreciated that, although 
specific embodiments of the invention have been described 
herein for purposes of illustration, various modifications may 
be made without deviating from the spirit and scope of the 
invention. Accordingly, the invention is not limited except as 
by the appended claims. 



What is claimed is: 

1. The compound of fomiula (IV); 



R' 



N ^ J N N 



R2 



R» R» 



Va— R' 

r8- 



20 



av) 



25 



30 



35 



wherein: 
X and y are each independently 1 ; 
VJs-C(0>-; 

each is independently selected firom the group consist- 
ing of hydrogen, Cj-Cualkyl, C^-C^jhydroxyalkyl, ^ 
C4-Ci2cycloalkylalkyl and C7-Ci9arallqrl; 
is selected fixjm the groiq> consisting of Ci-Cijalkyl, 
Cj-Cjjalkenyl, Cj-Cjahydroxyalkyl, 
C2-C1 2hydroxyalkenyl, C3-C1 jalkoxyalkyl, 

Ca-Cjjcycloalkyl, C4-Cj2cycloalkylalkyl, aryl, 
Cj-Ci^aralkyl, Cj-Cia heterocyclyl, 

Ca-Cijheterocyclylalkyl, Cj-Cijheteroaryl and 
C3-C1 jheteroarylalkyl; 

or is a multi-ring structure having 2 to 4 rings wherein 
the rings are independently selected from the group con- 50 
sisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, 
where some or all of the rings may be fused to each 
other; 

is phenyl or naphthalene; 

R"*, R^ and R* are each independently selected from hydro- 55 
gen, bromOjfiuoro, chloro, methyl, methoxy, trifluorom- 
ethyl, cyano, nitro or — ^N(R*^)3; 

R^ R^-, R^ R^, R^ R*^ R*°, and R*°" are each indepen- 
dently selected fit>m hydrogen or C|-C3alkyl; and 

each R'^ is independently selected from hydrogen or ^ 
Ci-Qalkyl; 

a stereoisomer, enantiomer or tautomer thereof, a pharma- 
ceutically acceptable sah thereof, a pharmaceutical 
composition thereof or a prodrug thereof. 
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2. The compound of claim 1 wherein: 
x and y are each independently 1 ; 

VJs— C(0)-; 

each R* is independently selected fiiom the group consist- 
ing of hydrogen, Ci-Cjjalkyl, C2-Ci2bydroxyalkyl, 
Q-Ci2cycloalkylalkyl and C7-C j9aralkyl; 

R^ is selected liom the group consisting of Ci-Ci2alkyl, 
Cj-Cjjalkenyl, Cj-C^jbydroxyall^l, 
C2-Ci2hydroxyalkenyl, C3-Ci2alkoxyallq^l, 
Cj-Cijcycloalkyl, C4-Ci2cyc!oalkylalkyl, aryl, 
C7-Ci9aralkyl, Cj-Cij heterocyclyl, 

Ca-Cijheterocyclylalkyl, Ci-Cijheteroaiyl and 
C3-C I jheteroaiy lalkyl ; 

R^ is phenyl or naphthalene; 

R"^, R^ and R* are each iiKiependently selected from hydro- 
gen, bromo,fluoro, chloro, methyl, metho?^, trifluorom- 
ethyl, cyano, nitro or — N(R^^)2; 

R\ R■'^ R^ R^, R^ R^", R^^, and R*^ are each indepen- 
dently selected fiom hydrogen or C^-Csalkyl; and 

each R'^ is independently selected from hydrogen or 
Cj-Qalkyl. 

3. The compound of claim 2 wherein: 
x and y are each 1 ; 
VJs-C(0)-; 

each R^ is independently hydrogen or Ci-Cgalkyl; 

R^ is selected from the group consisting of C,-Ci2alkyl, 
Cj-Cijalkenyl, C2-Ci2hydroxyall^l, 
C2-Ci2hydroxyalkenyl, C3-Ci2aIkoxyalkyl, 
C3-Ci2cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, 
Cy-Ci^aralkyl, ^r^n heterocyclyl, 

Ca-Cijheterocyclylalkyl, Cj-Cijheteroaryl and 
C3-C 1 jheteroaiy lalkyl ; 

R^ is phenyl or naphthalene; 

R"*, R^ and R*^ are each hydrogen; 

R', R''', R®, R^^ R^, R^'', R'"^, and R'°^ are each hydrogen; 
and 

each R^^ is independently selected firom hydrogen, 
Ci-Cgalkyl.Cj-CgCycloalkyl, aryl or aralkyl. 

4. The compound of claim 3 wherein: 

R^ is Ci-Cjjalkyl or C^-Cjjaralkyl optionally substituted 
by one or more substituents selected from the group 
consisting of halo, Cj-Cgalkyl, Ci-Qtrihaloalkyl and 
Ci-Cgtrihaloalkoxy; and 

R^ is phenyl or naphthalene. 

5. The compound of claim 4 wherein R^ is phenyl option- 
ally substituted by one or more substituents selected from the 
group consisting of halo, Cj-Cgalkyl, Cj-Cgtrihaloalkyl and 
C 1 -Cgtrihaloalkoxy. 

6. The compound of claim 5 selected from the group con- 
sisting of the following: 

1 -Pentyl-3-{6-[4-(2-trifluoromelhylbenzoyl)piperazin-l - 

yl]-py ridin-3 -y 1 } urea ; 
1 -Butyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-l - 

yl]-pyridin-3-y 1 } urea ; 
l-Phenethyl-3-{6-[4-(2-trifluoromethylbenzoyl)piper- 

azin- 1 -yl]pyridin-3-yl }urea; 
1 -Ben2yl-3-{6-[4-(2-trifluoromethylben2oyl)piperazin-l - 

yl]-pyridin-3-yl}urea; and 
1 -(4-Fluorobenzy 1>3- { 6- [4 -(2 -trifluoromethy Ibenzoy 1> 

piperazin- 1 -yl]pyridin-3-yl }urea . 

7. A pharmaceutical composition comprising a pharma- 
ceutically acceptable excipient and a therapeutically effective 
amoimt of a compound of claim 1. 



